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ORIGINAL MEMOIRS. 

TESTING THE EFFICIENCY OF THE COLLATERAL 
CIRCULATION AS A PRELIMINARY TO THE 
OCCLUSION OF THE GREAT SURGICAL AR- 
TERIES - 

BY RUDOLPH MATAS, MD, 

O ' ' M U O’ I I \N s I A , 
l'rof'^’or of Stirper\ in Inline Uimersitj 


I 

Tiie suigeiy of the \asciilar s\stem bristles with problems 
which still await solution, but none appeal to me more impoi- 
tant or fundamental than the stud) of the collateral cn dila- 
tion m its beha\ ior to occluded arteries and in the means 
of testing its efficiency 01 inefficiency before permanently ob- 
structing the more important arterial channels of the circu- 
lation 

It must be apparent to all suigeons who have kept abreast 
of the great and phenomenal advances which expel indentation 
m the laboiatory and in the clinic have recently brought about 
in the tieatment of the surgical diseases of the blood-vessels, 
that the general pi maples which have hitherto governed the 
treatment of the accessible surgical aneurisms must soon 
undergo revision It must be conceded, to begin with, t at 
the classic principle, that a diseased ane unsmal or injure 

+ The President’s address at the meeting of the American Surgical 
Association, June, 1910 
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artery could only be made safe by the suppression of its blood- 
carry mg function, whether by ligation, extirpation, or other 
means of obliteration (Scarpa), is rapidly yielding to the bet- 
ter appreciation of the tiue surgical ideal, which is to cure, 
if possible, without the suppression of the vascular function 

The need of preserving the function of the great vascular 
trunks, especially the great arteries at the root of the limbs, 
of the neck, and of the viscera, and the obvious dangers which 
attend their surgical obliteration have always been apparent to 
surgeons But the fear of obliterative thrombosis and second- 
ary hemorrhage and the difficulties of the technic by which the 
continuity of the vessel can be restored are even now so grave 
an obstacle m the way of the accomplishment of the ideal, that, 
m spite of the vast increase m the surgical resources by which 
this lestitutio ab mtegio may be accomplished, many among 
us, even the most skilful, aie led to follow the old beaten path, 
with its easy methods of obliteration, and trust to nature and 
the collateral circulation to supply the blood deficient in the sup- 
pressed area 

Were it possible m every given instance to determine, be- 
fore undertaking an intervention, that the suppression of the 
blood-vessel under consideiation would certainly and inevi- 
tably terminate in a fatal ischaemia and necrosis of the depen- 
dent territory, either the intervention would not be undertaken 
or the operator would, in doing so, prepare to avail himself 
of every method suggested by which the preservation of the 
mam channel of the circulation could be assured It is in the 
treatment of the peripheral aneurisms, whether of traumatic 
or pathologic origin, which involve the great arterial trunks at 
the root of the limbs or in the neck (especially those of the 
neck and lower extremities), that the desirability and utility 
of a test, by which the adequacy or inadequacy of the collateral 
circulation, ante-operationem, may be determined, is most 
keenly and urgently felt 

It is true that m the lower animals, which are practically 
free from arterial disease or degenerative cardiac lesions, all 
the arteries, including the thoracic and the abdominal aorta 
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below the renals, can be ligated with comparative impunity 
It is also true, and for the same reason, that m children and 
young subjects with noimal heaits and blood-vessels, the in- 
herent capacity of the heart and vascular system for accommo- 
dation to the most variable and unexpected demands is quite 
sufficient to oveicome the resistance of the undeveloped collat- 
eial routes, when obstacles are put in the way of the circula- 
tion even of the larger central and root tiunks But it is 
otherwise m adults or m the aged who have lost the elasticity 
and contractility of then arteries, m those who by congenital 
defects or anomalies in the distribution of the vessels (seem- 
ingly far more common m man than in the lower species) , 
and, again, in all those who are suffering f 1 om acquired arterio- 
sclerotic and obliteiative processes, and with poorly nourished 
or otherwise defective hearts, there is a failuie to provide the 
needed vis a to go -which is required to overcome the increased 
peripheral lesistance In this last category must be placed a 
large number of the victims of the pathological or so-called 
spontaneous aneurisms , the aneurism itself furnishing the most 
striking evidence of the underlying vascular cachexia 

While it is true that many individuals who bear the unmis- 
takable stigmata of cardiovascular disease have been operated 
upon for aneurism and other vascular lesions by methods which 
suppress laige arterial tiacts, and have suivived the ordeal 
without menace to life or limb , and while it is also true that 
by the direct and conservative methods of mti a-aneurismal 
obliteration, which I have advocated so persistently during the 
last eight yeais, the number of necroses has been surprisingly 
small, considering the relatively large number of observations 
that have accumulated up to the present time, it is nevertheless 
true that m a certain peicentage of cases the obhteiation of a 
large surgical trunk, even in a very lestncted area, will detei- 
nune the death or fatal degeneration of the parts or regions 
supplied by it It is, therefore, highly impoitant and urgent 
that some satisfactoiy test or method be devised by which the 
indications for operation m any given case may be met, or at 
least anticipated 
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As long as this is not done, the surgical treatment of aneu- 
rism will have to be conducted on an empn ic basis, even as it is 
at piesent We should not tiust to chance, but we should 
know, with some appioach to certainl), whether m any given 
case the main arteiy of a limb may be suppiessed with im- 
punity or it may not If we are facing a femoial or a popliteal 
aneunsm, how' much more confidenth we would attack it if u r e 
had a leasonable assurance beforehand that the life in the foot 
would be pieserved even aftei the mam tiunk had been 
occluded at the aneunsmal site 1 

While full}'- convinced that everv peripheral aneurism in- 
volving a large aiterial trunk should be approached from the 
operative side, until a fixed determination to pi esen e the parent 
tiunk wdnle suppressing the sac. expenence clcaily show's that 
this is impracticable m many instances, or that cxtraoidinary 
measures, which may still be classed as unceitain, ad\enturous, 
01 heroic (venous and arterial tiansplantations, arterioplasties, 
patching of arteries, etc ), may have to be lesorted to if such a 
lestoration is attempted 

What has been done to help the suigeon in determining 
the adequacy or inadequacy of the circulation, thereby furnish- 
ing a lational basis for the classification of his aneurisms from 
the opeiative point of view ? Strangely enough, compara- 
tively little attention has been given to this phase of the aneu- 
lismal question up to the present time 

In my paper on the statistics cf endo-ancurismorihaph) , 
read befoie the Surgical Section of the Amencan Medical 
Association, at the Chicago meeting, June, 1908, I analyzed 
the reports of 85 operations performed by this method Since 
that meeting, the statistics of the mtrasaccular method have 
increased to 145 Of these, 127 involved the great trunks 

of the lower extiemities from the iliac to the posterior tibials 

the real testing giound of the operative treatment of the access- 
ible or peripheral aneurisms These statistics include up to the 
present time ( April 29, 1910), 90 popliteal, 26 femoial, 2 ex- 
ternal iliac, 7 iliofemoral, and 2 gluteal aneurisms Com- 
bining the statistics published m 1908 (85 cases) with the 
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unpublished series of new cases which have been repoited from 
June, 1908, to April 29, 1910 (60 cases), we find the total 
145 cases may be grouped into the three operative types of 
endo-aneunsmorrhaphy as follows 

1 Obliterative group (old) 59 

Obliterative group (new) 46 

105 105 (72 4 per cent ) 

2 Restorative group (old) 13 

Restorative group (new) 7 

20 20 (13 7 per cent ) 

3 Reconstructive group (old) 13 

Reconstructn e group (new) 7 

20 20 ( 13 7 pei cent ) 

145 

[Since Apul, 1910, 4 more reconstiuctive operations (all 
successful) have been repoited 111 the femoropophteal tracts 
by Dr Richard Haite, Philadelphia (2 cases), Dr Gwath- 
mey, Norfolk, Va (1 case), and Dr Vaughan, Washington, 
D C (1 case) In none of the cases gangrene, hemorrhage, 
or relapse has occurred The total number of cases of all 
types of operation would theiefoie be 149 (to July, 1910) ] 
These operations have been perfoimed chiefly by American 
surgeons, many of whom are young men of limited surgical 
experience, who have begun their appi enticeship m the surgery 
of the blood-vessel with this operation These reports have 
been obtained largely through correspondence and personal 
solicitation, and have been massed together without selection 
just as they were reported to me, thus differing from some 
statistics presented by the compileis of the reports of other 
methods, who have gatheied their material from the literature 
Yet with all the disadvantages incident to first attempts, often 
by inexperienced operatois, the total number of necroses or 
gangrene has not exceeded 5 cases m the 145 Of these five, 

4 occurred in the obhteiative group m the old senes of 85 
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cases reported m Chicago m 1908 (48 per cent ) , and 1 in the 
present senes of 60 cases, 01 1 9 per cent, also occurring in 
the obliterative group I have elsewhere explained ( Journal 
Amcncan Medical Association } November 14, 1908) that in 
3 of the 4 cases of gangrene in the old series, one of the most 
important precepts of the mtrasacculai method (respect for 
the veins) had been violated, and that the popliteal vein had 
been injured and ligated m each instance In the last unpub- 
lished series of 60 cases, only one case of gangrene is re- 
poited, and this I cannot account for, as the details of the 
operation in this particular case have never reached me Sum- 
ming up the gross results, we find, therefore, a total of 5 cases 
of peripheral necrosis 111 145 operations (34 per cent), all 
occurring m the lower extremities, in operations of the oblit- 
erative type which constitute 72 4 per cent of the whole num- 
ber No gangrenes have occuried after restorative and recon- 
structive cases, either m the new or in the old series, and no 
relapses m the cases reported of these two types since 1908 
Believing, as I do, that the mtrasaccular method of suture 
furnishes the best conditions for the protection of the periph- 
eral parts against fatal ischamna by relieving the tension within 
the aneurism and the perianeunsmal areas, thus giving the 
collaterals (if they exist at all) the best chance for the estab- 
lishment of a compensatory circulation, it has, nevertheless, 
been a matter of great concern to me, before undertaking an 
operation, to know beforehand to what extent the collateral 
circulation could be depended upon should an obliterative pro- 
cedure become an unavoidable necessity The same thought 
must impose itself upon the mind of the prudent surgeon every 
time he is confronted by an aneurism of the carotid or innom- 
inate tracts Here it is not only the safety of the limb that 
is at stake, but the life of the patient as well This grave 
feature of the vascular surgery of the neck has become espe- 
cially apparent since m the last few years our methods of 
attacking cervical and facial neoplasms by “ bloc dissection ” 
(Crile) have become so much more aggiessive and radical m 
their scope Hence, we find m the literature of the last three 
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years, the first evidences of the serious thought that this sub- 
ject has suggested m the number of preliminary tests recom- 
mended before undertaking operations which might involve the 
suppression of one of the great arterial avenues to the brain 
The progress accomplished m this direction is now quite 
satisfactory, as I will have occasion to show later, but the 
testing of the collateral circulation in the extremities has been 
legal ded with far less interest than the subject deserves, and 
it is to this phase of the question that I will direct your atten- 
tion Again, m my Chicago address two years ago, m refer- 
ring to the indications of the reconstructive operation, I said 
“ The method of determining the periphei al blood-pressure at 
the very tips of the extremities devised by the Russian surgeon 
Korotkow, as the result of his extensive experience m the 
treatment of artei lovenous and other aneurisms m the Russo- 
Japanese War, and applied successfully b}' him, Petrov, Fedo- 
roff, Von Oppel, and others, may prove the final solution of 
the problem ” (of determining the efficiency of the collateral 
circulation in the limbs) “ If the peripheral blood-pressure, 
as shown by the manometer (a modified Gaertner’s tonom- 
eter), is moie or less sustained after the compression of the 
mam trunk immediately above the aneurism, then the mam 
trunk may be safely obliterated m the aneurismal sac If, 
on the other hand, the blood-pressure falls to zero, it is evident 
that the collateral circulation is inadequate and that no chance 
should be taken with the obliterative operation, or with any 
procedure whatever (ligation, extirpation, etc ) which would 
permanently occlude the parent ai tery ” 

Since that address was published, the impoitance of devis- 
ing some effective and simple means of testing the efficiency 
of the collateral circulation has been constantly kept before me 
by a number of cases of popliteal and femoral aneurisms, 
which have come to me for treatment The problem has also 
more frequently repeated itself m the last two years in con- 
sidering the practicability of extirpating the large root trunks 
involved in tumors of the thigh and arms I soon found that 
Korotkow’s method, as I originally understood its technic 
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through the very meagre details given by Von Oppel in his 
paper on operative treatment of arteriovenous aneurism ( Arch 
f klm Chirm g, 1908, Band lxxxvi, Heft 1) and by Petrov, 
of St Petersburg, at the meeting of the German Surgical 
Association ( Verhandhmg , Berlin, April 3 to 6, 1907), was of 
comparative little value 111 the lower extremities where it was 
most needed I found that the rubber rings, which are fur- 
nished with the Gaertner tonometer, are satisfactory enough in 
the fingers, but they are absolutely inapplicable to the toes, 
especially of adult individuals with deformed feet I went to 
the extent of having special inflatable rings made for my 
Gaertner apparatus by a Philadelphia firm, which I intended 
to adapt to the toes , but these failed their purpose utterly, as 
they could not be satisfactorily adjusted, furthermore, in 
depleted and anaemic individuals with pale, exsanguinated 
extremities, the color reaction in the small area of the tip of 
the toes is too uncertain to be lelied upon m making any 
accurate records, and is of still less value in the negro subjects 
who furnish a large contingent of our hospital clientele Fur- 
thermore, the color reaction which is the basis of this tono- 
metric test can be obtained on a far larger scale in a simpler 
and more satisfactory way by another vascular reaction, to 
which I will soon refer E Wolf, of Lexer’s clinic, in his ad- 
mirable paper “ Die Haufigkeit extremitaten Nekrose nach 
unterbmdung grosses Gefastamme ” ( Beitiage zur klm Chtr- 
m g , 1908, Band lvm, Heft 3) comes to the same conclusion 
after expenmentmg with the method of Korotkow in a case 
of arterial aneurism of the left femoral artery, complicated 
with advanced mitral disease He says “ The measuring of 
the blood-pressuie m the second toe with the Gaertner’s tonom- 
eter proved difficult and of very little value on account of 
the pallor of the toes, it is sure not to be at all feasible 
in many cases ” More recently, Kruger, of Riedel’s clinic 
(Jena), m his critical article on aneurism, " Klin Beitrage zur 
gefass Chirurg” (Arch f klm Chinn g , 1910, Band xci, Heft 
2 and 3), commenting upon Korotkow’s suggestion says 
“ Aside from the fact that this method is applicable to only a 
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certain number of cases, no absolutely reliable conclusions can 
be based upon observation made with it In high femoral and 
iliofemoral aneurisms it is plainly inapplicable ” Further on, 
he very justly says “ It would be rash, in any event, to arrive 
at immediate conclusions The collateral circulation may be 
very tardy in its development , it is certainly very variable, the 
cases m which it is established in a few minutes being m the 
minority Whatever the precision of the method may be, it 
cannot be utilized to advantage for practical purposes Up to 
the present day we cannot tell positively in any case of ligature 
of the large blood-vessels, whethei gangiene will or will not 
occur at the periphery ” This significant statement, which 
clearly reflects the status of opinion on this subject m the 
most advanced centres of surgical culture in Germany, is the 
more reason why we should endeavor to fill this wide gap m 
our present knowledge of the physiopathology of the peripheral 
circulation 

Reverting again to Korotkow’s test, it must be said, m 
justice to this able surgeon, that we know but very little of the 
details of his technic I have tried to obtain a full and explicit 
statement of his method, as described by Von Oppel, but thus 
far have failed to secure a satisfactory and authoritative de- 
scription 1 I am prompted to these remarks- by the fact that 
Korotkov’s name is also attached to a method of determining 
the blood-pressure by auscultation of the peripheral arteries 
while the main trunk is undergoing compi ession with a sphyg- 
mographic cuff, but this bears no similarity to the method of 
Korotkow previously described, m which the pressure values 
of the tonometer are legulated by the appearance of color m 
the tips of the fingers 2 

l I have written to St Petersburg, addressing myself to Von Oppel, 
who is the best known expounder of his teachings outside of Russia, but 
I have failed to receive any reply to my queries 

2 The details of the auscultatory method of Korotkow are given by 
him in a Russian publication (Wratschnetnajir Gazeta, 1906, No 5) This 
method is especially valuable in measuring the minimum so-called diastolic 
pressure, and has been made the subject of several critical and experi- 
mental contributions since it was first brought to the notice of German 
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This method “ which requii es practice with great calm and 
patience ” (Fischer) is evidently not intended to meet the 
requirements of our inquiry However, whatever may be said 
of the method, great credit is due to Korotkow for first calling 
attention to the importance of making accurate observations 
before operating for aneui ism, with a view of determining the 
efficiency of the collateral circulation after temporary oblitera- 
tion of the mam artery 

Among other means of determining the condition of the 
circulation after obstruction of the main trunk, I thought of 
Mosso’s plethysmograph, or its various modifications, which 
could be used to register not only the oscillation of the blood 
current in the limb, but could give a graphic idea of the relative 
volume of blood in the extreme periphery of the affected limb, 
before and after suppressing the mam artery This apparatus 
was found solely practicable in laboratory experiments, and 
most difficult to use, if not totally impracticable, m the lower 
extremity where it was most needed 

The possibility of utilizing very sensitive surface and pene- 
trating thermometers, which would register the differences in 
the temperature produced by the suppression and readmission 
of the blood supply of a limb, was also thought of, but it was 
found difficult to apply sufficiently delicate thermometers out- 
side of the laboratory without serious traumatism to the 
ischsemic parts 

Putting aside a number of other suggestions intended to 

clinicians by Fellner (quoted by Staehhn), "Zur Korotkows’chen Methode 
der Blutdruckmessung,” (Verhdlg des Kongrcss f Innere Medizin, 1909, 
xxvi ) Other excellent and full accounts of this method, as applied by 
internists, will be found m Lang (Geo) & Mauswctowa (Sophia), St 
Petersburg , " Zur Methodik der Blutdruckmessung nack v Recklinghausen 
und Korotkoff” (Deutsches Archiv f klin Med, 1908, Band xciv), and 
by Fischer, "Die Auskultatonsche Blutdruckmessung m Vergleich nut 
der oszillatorischen v H v Recklinghausen und lhr durch die Phasen- 
bestimung bedrugter khmscher Werth ” These references may be profit- 
ably consulted by those who are especially interested on the subject 
Since this paper was read in May, an excellent review of the whole subject 
of the auscultatory method, which is accessible to English speaking readers, 
has been published by Dr G C Gettings, of Philadelphia, in the Archives 
of Internal Medicine, August 15, 1910, vi, No 2, 196 et seq 
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test the existence of the capillary circulation m the extreme 
periphery of the limbs, which have been suggested but which 
I have discarded as impracticable at the bedside, I have finally 
come to considei a modification of the simple proposition made 
by Moszkowicz, of Vienna, m 1907 ( Mittl mis d Grenzge- 
bieten d vied 11 Chv g , 1907, Band xvn, Heft 1 and 2), and 
known as the “hypeiaemia test” (which he introduced as a 
means of testing the limits of the active circulation m gan- 
grenous limbs), as the most practical basis for the much 
needed test of the collateral circulation Since 1907, when 
Moszkowicz’s paper u as published, I have had several oppor- 
tunities of testing the value of the “ hyperaemic blush ” as a 
means of determining the line of amputation m senile and other 
presemle forms of arterial gangrene I11 each instance, the 
test has come up to my expectations and, at least in one case, 
I was able to amputate below the knee, giving the patient the 
benefit of a better stump than if I had followed the old Heiden- 
hain rule, which made it a loutme practice to amputate above 
the knee, especially m diabetic patients Since I have been 
familiar with this simple test, I have thought of its application 
m a modified form as a means of determining the efficiency 
of the collateral circulation before undertaking an operation for 
aneurism I have also experimented with the hyperaemic reac- 
tion in healthy subjects, and this experience, together with the 
actual observation of its behavior m three recent cases of 
femoral and popliteal aneurisms, have convinced me that the 
Moszkowicz test, modified to adapt it to aneurismal conditions, 
is a valuable asset added to our diagnostic resources By it, 

I believe, we obtain a clearer insight into the workings of the 
peripheral circulation, whenever the obliteration of an im- 
portant arterial segment is feared or contemplated The 
Moszkowicz test for determining the area of the viable or 
living parts, as distinguished from the dead, or dying, or 
ischaemic tissues (m cases of senile arteriosclerotic or throm- 
botic gangrene) is applied as follows An Esmarch bandage is 
tightly applied from the tips of the toes or fingers by overlap- 
ping m the usual way, as a spiral bandage, to the root of the 
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extremity In threatened gangrene of the toes and foot, the 
band is earned to the grom, where the constrictor or rubber 
tourniquet is applied The bandage is allowed to remain from 
five to ten minutes The constnctor is then released, and the 
downward progress of the reactionary pink wave of hypersemia 
is observed as it travels to the peripheiy 

The red blush travels much more slowly as the obstructed 
territory is approached, it becomes less active and stationar) 
as the total ischaemic aieas of the foot or leg are entered The 
red color spieads down hesitatingly, almost imperceptibly, 
especially at the toes Individual anaemic patches, which are 
not yet necrotic but which are permanently deprived of blood 
or cuculation, remain white, and the contrast between the red 
and pale districts becomes more marked with the extent of the 
arterial obstiuction 

It is evident that any opeiation within the pale or cadaveric 
zone will end m sloughing of the flap The proper place to 
amputate will then be w f ell inside of the red or hyperaemic 
zone Moszkowicz made numeious experiments, and found 
that by injecting coloied fluids into the vessels of a cadaver, 
after ligating the mam trunks at various levels, the fluid 
discolored the skin down to and a little below the level of the 
obstruction of the mam arteiy Apart from some variations, 
he satisfied himself that in the cadaver the limit of cutaneous 
permeability of the injected fluids was approximately an index 
to the level of the obstruction in the mam trunk of the limb 
He concluded from these laboratory experiments that, m prac- 
tice, the level of the hyperaemic “ blush ” would approximately 
correspond to the level of the obsti uction in the mam artery 

The vast majority of the cases thus far repoited, to wdnch 
this test has been applied, are cases of gangrene of the leg asso- 
ciated with obliteration, partial or complete, of the popliteal 
artery There are very few cases, if any, m which the test 
has been applied for other purposes than to determine the line 
of amputation m the leg 

Since 1907, Moszkovncz’s “ hyperasmia test ” has been the 
subject of several contributions which have appeared in the 
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literature, including the latest ai tides of W Bergmann, Lexei ’s 
clinic, Konigsberg (Biuns 5 Beit) age, 1909, Band ban, Heft 1), 
that of H Mendelsohn of Strassburg (Biuns’ Beitrage , 1909, 
Band lxn, Heft 2), all tending to confirm the value of the test 
in establishing the line of amputation in cases of threatened or 
actual gangrene m the lower limb 

Leaving out of consideration the theones which have been 
advanced to explain the phenomenon of hypersemic blush which 
follows the lemoval of the Esmarch bandage or any other con- 
stricting band at the loot of an exsanguinated limb, theie are 
certain facts worthy of remembiance 111 connection with the 
clinical application of the test If the hyperaenna test is tried 
on the limbs of apparently normal individuals, it will be noticed 
that when the Esmaich constrictor is removed after it has been 
kept in place on the uppei thigh for five minutes, the coloi 
of the limb, which is of a waxy, yellowish white, and cadaveric 
m appearance during the ischaemic stage, is rapidly trans- 
formed to a pink hue by a led blush which spreads, with gieater 
or less lapidity, fiom the thigh to the toes The intensity of 
the red blush varies with many conditions In negroes and 
persons with veiy dark complexions, the blush is hardly appre- 
ciable, except at the soles of the feet, the nails, and the balls 
of the toes, which are not pigmented, and m the same regions 
of the hands The leactionaiy wave is most staking m indi- 
viduals of the fair, blond type However, the blush is dis- 
tinctly marked and unmistakable, even m the blackest negro, 
m the palms, soles and other parts previously mentioned This 
is fortunate, because it is precisely in these teimmal territories 
of the extremities that the life of the tissues is most frequently 
m doubt The rapidity with which the blush spreads from 
base to periphery is not constant in all cases, m the minority, 
the knee is reached m from one to two seconds, the average 
time is five, the longest, fifteen seconds The ankles become 
red quickest — after two to three seconds, average ten, latest 
appearance, twenty-five seconds, average fifteen seconds and, 
m the slowest cases, thirty seconds Age has no essential 
bearing on the rapidity of the wave , according to Bergemann 
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the reactionary hyperaemia spreads more rapidly in the aged 
than in the young “ In a man, aged seventy-six years, the 
toes became pink m five seconds, m a child of four years, not 
until thirty seconds later ” When the constricting bandage is 
kept in place a longer time, ten minutes for instance, the ap- 
pearance of the redness is almost invariably delayed, but it 
becomes more marked when it does come It is noteworthy 
that occasionally in some individuals, small, scattered, irregulai 
patches remain like islands of white skin surrounded every- 
where by the red blush These patches, as first observed by 
Bergemann, are more often observed in the lower segment 
of the leg and on the dorsum of the foot Once the hypenemic 
wave has spread over the limb, it becomes intensified for a 
vanable period of a quarter of a minute to one or even two 
minutes, then the redness becomes stationaiy for a few sec- 
onds and gradually pales to the normal living color m the 
course of five to ten minutes, or even longer The 1 etardation 
of the hyperaemic wave m proportion to the duration of the 
wave is accounted for (W Bergemann) by an automatic lefiex 
contraction of the vessels (possibly including m this the en- 
dothelial cells of the capillaries), which, at first, offer a resist- 
ance m the ischaemic zone which is greater in direct proportion 
to the duration of the ischaemia 

According to this view, the arteries and even the capillaries 
open their lumma wider in proportion to the blood famine 
The returning blood relaxes the vascular spasm, but this spasm 
must be overcome before the returning capillary wave can ad- 
vance further This intei esting hyperaemic reflex is more 
manifest in the young, because the automatic vasomotor 
mechanism is at the height of its physiological activity and the 
musculans and other tunics of the artery are most efficient be- 
cause they are free from degenerating lesions and influences 
In the aged, the hyperaemic reflex of blood appears more 
promptly, owing to the impaired contractility and elasticity of 
the arteries, the spastic stage is not as lasting or as constant 
as in youthful individuals It has been claimed that the failure 
of a reactionary hyperaemia to appear is indicative of the occlu- 
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sion of tlie mam artery of the part, and in the cadaveric ex- 
periments of Moszkowicz, the colored fluids were usually 
arrested 111 the skm some distance below the immediate level of 
the ligature of the vessel 

The test, in the form originally suggested by Moszkowicz, 
has been utilized as a guide to the line of amputation in dry 
senile or presenile gangrene of the lower extremity — a very 
different matter from the application of the test 111 cases of 
aneurism As the result of my clinical and experimental obser- 
vation on normal individuals, the appearance of a hypersemic 
■wave after constriction of a limb is indicative of a free supply 
of blood 111 the hypersemic area In healthy, normal limbs, 
the occlusion of the main artery of a limb does not, necessarily, 
suppress tho hypo comic wave m the distal paits below the 
obsti uction , as long as the collaterals are pervious and sufficient 
to carry the blood beyond the level of the obstruction in the 
mam artery The distinctness of the blush varies considerably 
according to the condition of the collateral circulation after 
constriction The intensity of the blush would seem to be 
directly proportional to the activity of the collateral circulation 
It is also true that as long as theie is a reactionary blush or a 
restoration of the living color, no matter how faint it may be 
or wherever it may be, there, it may be said, the tissues are 
alive, while the indefinite persistence of a cadaveric pallor is 
ominous of a suppressed or impeded circulation 

It cannot be said, with Moszkowicz and otheis, that the 
presence of the hyperasmic wave means, necessarily, that the 
mam arteries are pervious, or that if the blush does not appear 
the main artery is occluded It is not so much as a test of 
occlusion of the mam arterial trunk of a limb that I would 
advocate the Moszkowicz test, but as a means of demonstrating 
the existence of a capillary circulation beyond the level of the 
arterial occlusion — a pmk color, no matter how famt, meaning 
life ; a colorless cadaveric pallor meaning death 

Does the failure of the hyperaemic blush necessarily indicate 
' that there is no circulation m the parts beyond the arterial 
obstruction ? Not always , there may be no distinct wave, no 
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appreciable blush, but as long as theie is some pink or “ living ” 
color — I mean color that can be made paler by pressure — there 
is some circulation, an absolute waxy pallor means complete 
ischaemia and ultimate death of the colorless parts if it persists 

In cases of senile or other forms of dry gangrene, we do 
not apply the Moszkowicz test to determine the level of the 
artenal obstruction, as he does, but solely to obtain a definite 
idea of the level of an active capillaiy circulation My own 
clinical observations have convinced me that as long as there 
is a free or efficient collateral circulation, the hyperaemic 
wave, in an intense or modified form, will appear after the 
removal of the constrictor and will spread over the limb to 
every part of the periphery, it may not be as bright and bril- 
liant as m a normal limb, but a living and gradually increasing 
living flesh color will appear, in spite of the occlusion of the 
main artery The following observation will clearly prove my 
contention 

A young man, aged twenty-three years, w as shot accidentally 
with a revolver m the right thigh, the bullet penetrating the mid- 
dle third of the limb on the inner side Shortly after the acci- 
dent, a large pulsating haematoma developed, which his attending 
physician. Dr Cunningham, recognized as an acute traumatic 
aneurism of the femoral This occurred on December 26, 1909, 
at Sibley, Alabama, and on January 20, 1910, he was brought to 
me for treatment There was a well-developed aneurism, in- 
volving the femoral just before its entrance into Hunter’s canal 
There was no evidence of associate venous injury The tumor 
was growing rapidly The operation was performed on January 
21, about one month after the injury The circulation was con- 
trolled by the Esmarch bandage and constrictor The sac was 
opened freely, a large mass of rapidly organizing clot with a be- 
ginning endothelial lining was removed, exposing the injured fem- 
oral The artery had been completely divided by the bullet, 
the ends retracting with the sheath for a distance of nearly one 
and a half inches It was plainly an arterial injury without 
any sac formation The divided ends of the artery were so far 
apart that no attempt at a circular or “ end-to-end ” arterior- 
rhaphy could be considered I merely clamped the terminal ends 
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of the artery with soft rubber-covered (Hoepfner) forceps and, 
after securing all recognizable bleeding points m the wound, 
ordered the constrictor to be removed We then watched for the 
hyperasmic wave The constrictor had been on for about eighteen 
minutes, and the wave was delayed fully eighteen seconds before 
it appeared, then it came with a rush, right down to the knee, 
then it stopped, hesitated for a few seconds, and spread gradually, 
slowly but steadily, in the course of six minutes, to the very 
tips of the toes The appearance of the leg and foot, which 
for fully five minutes had remained cadaverically pale, gave us 
great anxiety until we saw the pink blush gradually spread all 
over the foot and over each toe The coloration of the toes and 
foot was not as intense as in the thigh, but it was quite sufficient 
to satisfy every one present that the peripheral circulation had 
been restored, and that the collaterals were efficient, though the 
dorsalis pedis and posterior tibial had ceased to pulsate Had 
the reaction failed to appear and the cadaveric pallor remained, 
what then? I had fully decided that, m the event the collaterals 
failed, I would try to restore the continuity of the divided femoral 
by grafting a venous segment from the opposite saphenous 
Realizing the uncertainty of this proceduie, I was delighted 
that, with the help of the Moszkowicz test, we were able to obtain 
a most convincing demonstration of the efficiency of the collateral 
circulation, m spite of the occlusion of the femoral I therefore 
ligated the ends of the divided vessel and closed the wound The 
patient made an uneventful recovery, and the circulation m the 
foot never gave us a moment’s anxiety, though the pulses at the 
ankle never returned 

After satisfying myself, by tests on normal individuals, that 
the occlusion of the mam artery of a limb is no bar to the 
appearance of living color reaction, if not a hypeiasmic wave, in 
the distal parts as long as the collaterals are intact, I devised 
the following test, which I have tried on a number of healthy 
individuals The test was found very effective m two recent 
cases of pathological popliteal aneurism 111 markedly arterio- 
sclerotic subjects, in whom it was especially important to know 
the condition of the collateial circulation as a preliminary to 
undertaking an endo-aneurismorrhaphy 
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For the purpose of testing the collateial circulation m cases 
of aneurism, I have found that the tourniquet introduced about 
thirty years ago in the Massachusetts General Hospital for the 
purpose of applying immediate direct compiession on the 
arteries as a substitute for digital compi ession in the treatment 
of aneurism, and known as the “ Massachusetts Hospital Com- 
pressor” (manufactured by Codman and Shurtleff), is espe- 
cially useful for this purpose Better than any other com- 
pressor that I am acquainted with, the rubbei pad ovei the 
wooden block, used as the compressing agent, can be adjusted 
to the artery more accurately and kept in place more steadily 
and with less interference with the circulation m the parts out- 
side of the compressed area, which is not much larger than the 
surface covered by a silver dollar 

On the other hand, it has the disadvantage common to all 
compressors applied to the roots of limbs, that it obliterates 
the vessels in a very considerable and variable mass of tissue 
on a level with the flat compressing steel band, especially at 
the point where counterpressure is necessary to steady the 
appliance It leaves a lateral area sufficiently free from pies- 
sure on each side of the axis of compression to allow the bulk 
of the collaterals to remain unobstructed (see Fig i) 

Realizing the necessity of reducing the points of pressure 
and counterpressure to the strictest minimum compatible with 
a firm grip of the limb and a graded compression of the main 
artery, I have planned a different appliance based on the prin- 
ciple of a calliper, which is now under consideration by an 
instrument maker 

In testing an aneurism of the popliteal, which we may 
select as the most frequent example of the surgical type of this 
disease, the first step to be taken m applying the test is to put 
the patient on his back and expose the affected limb on a white 
cloth or sheet, which will show the contrast of the color of the 
skm to the best advantage A good daylight is, of course, 
necessary 

Begin by determining the line of the femoral m Hunter's 
canal, and adjust the block of the compressor over this line 
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The Massachusetts Genera! Hospital compressor used in testing the collateral ctrcul 1 
tion two models the larger fer the lower cxtremit} 


Fig 2 



The compressor applied to the upper brachial artery The elastic bandage should 
be applied more completely over the p idded fingers than is shown >n the photograph 
The band should not e\tend beyond the upper pole of the aneurism The upper pole 
should be exposed to permit the finger of the observer to determine the absence or 
presence of pulsation 
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at a point nearest the aneurism without encroaching upon the 
sac Then tighten the compressor on the artery until all pul- 
sations and sounds cease in the aneurism and the volume of the 
swelling is reduced At this juncture, if there is a peripheral 
pulse m the dorsalis pedis and posterior tibial, the pressure 
should be continued until these peripheral pulses cease abso- 
lutely 

After keeping the tourniquet on for some time while the 
aneurism is absolutely still and collapsed, some change may 
be noticed m the color, the temperature, and the sensibility of 
the skm below the knee and especially of the foot and leg As 
the pressure is continued, the limb will become colder and 
paler at the digits, and the patient will complain of numbness 
and a dead feeling in the foot and leg Observations on the 
color and temperature of the foot while the aneurism is “ still ” 
are m order It is probable that as long as the collateral circu- 
lation is efficient, the change in the color of the limb, while 
becoming markedly paler at first and foi some time after the 
compression is continued, will remain at a standstill or improve 
according to the efficiency of the collateral circulation The 
variations m color noticed after simple compression of the 
mam trunk above the aneurism ai e not always marked enough 
to allow the observer to arrive at definite conclusions, especially 
as the bulk of the blood originally in the limb before the experi- 
ment began has not been displaced by forcible exsanguination 
with elastic pressure 

After familiarizing himself with the position of the artery 
at the point nearest the aneurism, where it can be compressed 
with accuracy, the assistant is prepared to temporarily relax the 
pressure and proceed to the application of a broad Esmarch 
elastic bandage, which is to be adjusted snugly from the tips 
of the toes, compressing these more evenly over several layers 
of gauze, and continuing the roller until the upper level or pole 
of the aneurismal swelling is reached At this level, the band- 
age is firmly held in position with a clamp and fixed while 
the operator readjusts the compressor until all pulsation m the 
sac is absolutely arrested and the aneurism is stilled The 
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same tactics will apply equally well in aitenovenous aneurisms, 
though I have had no experience with this test m such cases 
With the finger of the opeiator constantly on the aneurism 
to make sure that its pulsation is absolutely controlled, the 
elastic bandage is held m place for five minutes in old subjects 
or eight m the younger patients, especially in dealing with trau- 
matic cases (m these less risk of thrombosis, embolism, and 
injury to the aitery) The elastic bandage is now quickly 
removed, while the compiessoi still secuies the mam aiteiy 
Close attention must then be given to the leturning hyper- 
aemic wave, and the progress of the blush is noted as it de- 
scends rapidly at first in the zone immediately below the level 
of compression 

In order to test the collateial cnculation m normal subjects 
by the method already descnbed, the wiiter undertook this 
summer (1910) a series of observations on several members 
of the Touro Infirmaiy Staff, who kindly consented to the 
tests, which are detailed 111 the 1 1 observations which follow 
Seven of the subjects viere young physicians, members of the 
hospital corps, all vigorous and healthy, four were nurses in 
the training school, all normal, active young women The cir- 
culation in the lower extremity was tested 111 the young men , 
the upper extremity, in the women The ages of the men 
varied from twenty-two to thnty-one years, in the women 
from nineteen to thirty-three years The blood-pi essure was 
taken in the majority of the individuals experimented upon 
This was done with a Cook’s modification of the Riva-Rocci 
and an Olivier watch dial manometer 

The procedure adopted 111 testing the upper extremity was 

1 To elevate the arm, so as to diam all excess of venous 
blood and until the hand and foreaim became pale from gravity 
ansemia 

2 The brachial was compressed with the Massachusetts 
Hospital compressor in the upper third of the brachial artery 
immediately below the insertion of the pectoralis major tendon 
the compression continued until all the peripheral pulses 
(brachial at bend of elbow, radial and ulnar at wrist) were 
totally obliterated 



TESTING COLLATERAL CIRCULATION 


21 


3 The effect of this piocedure on the color of the extrem- 
lty, and especial!}'' m the hand and finger-tips, was carefully 
observed by myself and two other medical members of the 
staff All the variations in the color of the skm, and after 
of the sensibility and surface temperature were noted, varying 
from the waxy cadaveric pallor of complete ischaemia to a 
noimal living flesh color or a hyperaennc pink These obser- 
vations were duly noted on the spot by a recorder, as they 
appeared successively m the arms, forearms, wrist, hand, 
palms, digits, and nails 

The same expenment was lepeated in the majority of cases, 
with the addition of the complete ischaemia obtained by apply- 
ing the elastic (Esmarch) bandage from the tips of the digits 
to the level of the compiessor, which remained m situ after it 
had been demonstrated that the peripheral arteries were pulse- 
less (Fig 2) The elastic bandage was held m place from three 
to eight minutes, sometimes ten On removal, the efficiency of 
the compressor m obliterating the brachial artery was demon- 
strated by the suppression of all the peripheral pulses and the 
persistence of cadaveric pallor If there was the slightest evi- 
dence of a return of pulsation to the wnst or elsewhere, the 
expenment was lepeated, the compressor readjusted, and the 
elastic bandage reapplied 

In the lower extremity, the femoial trunk was compressed 
with the block of the compressor resting on the artery at the 
apex of Scarpa’s triangle, or a little higher in thin subjects 
(Fig 3) The pulsations of the dorsalis pedis and posterior 
tibial behind the malleoli were completely noted before applying 
the elastic bandage Then the color changes in the limb from 
the thigh to the toes were carefully noted after the removal of 
the elastic bandage while the compressor was m situ 

The brachial was always easily controlled, the femoral 
offered greater resistance to compression, especially m muscu- 
lar subjects However, the total suppression of the ankle 
pulses, together with the waxy, unmistakable cadaveric hue, 
always demonstrated the total ischaemia 
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In presenting the individual observations, we have merely 
summarized the copious notes taken by the lecoider and re- 
tained only the essential and most important notes 


Observation i — Dr A S C , male, aged twenty-five years , normal 
pulse full and strong Blood-pressure, 120 Compressor applied to 
brachial upper third, color remains in periphery including digits m spite 
of total obliteration of pulse at elbow and wrist 


Esmarch applied with brachial compressor m situ 22' 15" 

Esmarch removed with brachial compressor m situ 23' 15" 

Cadaveric pallor , no hypenemic wave 23' 15" 

Flesh color returns almost to wrist 26' 

Better color in cadaveric palms 28' 

Patches of red begin to appear in hand 30' 

Pulps of fingers and palms are getting pink 33' 

Brachial compressor removed 34' 

The pink color is intensified and diffused like a distinct 
hypenEtnic reaction 34' 15" 


Note — In this case, a lmng pmlc color was restored to the upper limb 
while compressor was in situ, in n' 30" 

Lower Limb — Compressor applied to the femoral at the apev of 
Scarpa’s triangle Dorsalis pedis and posterior tibial pulses completely 
suppressed Living color in limb unchanged 

While compressor m situ, Esmarch applied to middle 
thigh 42' 

Esmarch removed, cadaveric color 43' 

Red wave down to knee 43' 15" 

Leg assumes living color to within 4 inches above mal- 
leoli 43' 30" 

Foot still cadaveric 43' 30" 

Foot and toes show living color (without hypenemia) 43' 40" 

Compressor removed, distinct hyperasmic wave over 
whole limb 43' 50" 

Note— L iving color assumed in lower limb in spite of obliteration 
of femoral in 1' 40" 

Observation 2— Dr M J deM , male, aged twenty-three years 
Blood-pressure, 115 

Lower Limb — Notable pallor on compression of femoral at Scarpa’s 


triangle, sufficient to obliterate ankle pulses 55' 

Esmarch applied with compressor in situ 56' 15" 

Esmarch removed with compressor in situ 59' 15" 

Red wave to knee with compressor m situ 60' 
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Red color to mid-leg with compressor tn situ 

61' 

Decided hyperaemia to tubercle of tibia 

61' 30" 

Still pale, but living color to ankle 

62' 

Living flesh color to malleoli 

6/ 

Color begins to show in toes 

69' 30" 

Compressor removed 

70' 

Marked hyperaemic wave diffused over limb to toes 

70' 20" 

Note — I n this case a living flesh color was restored 
femoral obliterated, m io' 20" 

to limb while 

Observation 3 — Dr J M M , aged twenty-two years , good full pulse 
at ankle (blood-pressure not stated) Compressor applied to femoral at 

Scarpa's triangle , ankle pulses obliterated 


Esmarch applied at once and removed, leaving limb 


m cadaveric pallor 

10' 

Pink color appears to tubercle only of tibia 

12' 

Tips of toes pinkish 

13' 

Color returns to toes 

15 ' 

Compressor removed 

IS' 15" 

Hyperaemic blush over whole limb 

15 ' 30 " 


Note — In this case a living flesh color returned while compressor 
was in situ in 5' 15" 

Observation 4 — Dr J G H , aged twenty-six years , full regular 
pulse (no blood-pressure record) 

Uppo Exheimty — Living flesh color retained after compressor applied 
to brachial upper third , the pulse at elbow and wrist oblit- 


erated 4 1 ' 

Esmarch applied 4 1 ' 3 °' 

Esmarch removed (cadaveric pallor) 44 " 

Hand still cadaveric 44 ' 3 ° 

Little pink to elbow 44 ' 45 " 

Living color in forearm 45 25 

Living flesh to wrist 4^ 

Some pmk in hypothenar region 47 

Decided flesh color m palm and hypothenar region 48 
Little pink m nails 49 ^ J 5 

Nails decidedly pmk 5 ° „ 

Living color over entire limb • 5 °, 45 

Compressor removed, marked hyperaemic wave 5 1 


Note —A normal living color restored to entire limb with compressor 
tn situ in 9' 45" 

Observation 5— B W W, aged twenty-five years Full pulse, 
blood-pressure, 120 
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Lowei Limb — Compressor applied to femoral at Scarpa’s triangle, 
slight pallor, though living color retained in spite of obliterated pulses 
Very distinct hypenemic blush over entire hmb follows removal of com- 
pressor 


Compressor reapplied, pulses obliterated, and Es- 


march applied to mid-thigh 

38' 

Esmarch remrned 

42' 

Light pink color to internal condyle 

42' 20' 

Light pink color to heel 

44' 

Toes begin to show living color 

44' 20' 

Living color over limb 

46' 


Note — Living color restored in this case throughout hmb m 4', while 
compressor in situ and arteries pulseless 

Observation 6 — Dr J W S, aged twenty-three years, full pulse, 
blood-pressure, 112 

Lower Limb — Compressor over femoral at Scarpa’s triangle 


Esmarch’s elastic bandage applied 

27' 


Esmarch removed, cadaveric pallor 

30' 


Living color to knee 

31' 


Living color to tubercle of tibia 

3i' 

15" 

Living color at heel, dorsum of foot, and in big toe 

38' 

30" 

Living color in tips of toes 

45' 


Living color m whole limb, except big toe 

46' 


Compressor removed, followed by marked hyperaemic 



wave 

46' 

20" 

Hypersemic blush intensified 

46' 

55" 


Note — The living color was restored while compressor was in situ , 
in 1 9' 

Observation 7 — Dr H T M , aged tv enty-four years Athletic 
Blood-pressure, 122 

Lowei Limb —Compressor and Esmarch applied at Scarpa’s triangle 


Limb pale and pulseless 12' 

Living color to ankle 15' 

Living color on dorsum pedis 16' 30" 

Living color in toes 17' 

Distinct hyperremic blush while ankle pulses still oblit- 
erated 20' 


Compressor removed, but no reactionary blush follows, 
as limb is already hyperaemic 

Note— I n this case, not only the normal living color was obtained, 
but a distinct hypersemic blush followed in 8' 

The experiment was repeated with practically the same results It is 
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evident that the rapid restoration of the circulation with the hyperajmic 
blush, while the ankle pulses were obliterated, can only be accounted foi 
by the existence of an unusually large collateral 


Observation 8— Miss W, aged twenty years Normal blood-pres- 
sure, no 


Compressor applied to upper brachial, sufficient to 
obliterate all peripheral pulses 15' 

Forearm shows living color to wrist, hand cadaveric 17' 2" 
Little color appears in hypothenar region 18' 30" 

Very slight signs of flesh color in hand 21' 

Living red m palm and pulps of fingers, with dis- 
seminated cadaveric patches 31' 

Compressor removed, hypenemic flush returning 31' 10" 

Hypenemia intensified 31' 50” 


Note — Fully 18' 22" elapsed in this case before living color returned 
to extremity 

Observation 9 — Mrs B , aged twenty-seven years Blood-pressure, 

115 

Compressor applied after gravity anannia , pulses 


obliterated 29' 

Arm and forearm show living tint 31' 

Little color appears m pulps of fingers 36' 30" 

Tips of fingers and nails show pink color zY Z°” 

Living color spreads over fingers 39' 

Compressor removed , hyperamuc flush returning 39' 7" 

Hyperamua intensified 39' 47" 


Note — Fully io' elapsed before living color was restored after 
application of compressor 

Observation 10 — Miss B, aged thirty-two years Blood-pressure, 100 


Compressor applied after gravity amemia, pulses 
obliterated 

Distinct living color to wrist 

Esmarch bandage applied while compressor still in 
situ 

Esmarch removed 
Extremity cadaveric 

Living color spreading to elbow and back of forearm 
Forearm shows living color 
Living color in pulps of fingers 
Compressor removed , hypenemic blush returning 
Hypersemia intensified 


39' 

4 1 ' 

44 ' 30 " 
47 ' 30 " 
48' 30" 
49' 30" 
52 ' 

5 7 ' 

57' 5" 
58' 5 " 


Note — Living color restored m 10' after compressor applied 
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Observation ii — M iss S, aged nineteen years Blood-pressure, no 
Gravity ansemia followed by compressor applied to upper brachial 


Pulse obliterated 10' 

Living pink color spreads to elbow io' 30" 

Living pink color spreads to mid-forearm 12' 30" 

Living pink at tips of fingers 12' 45" 

Living color in palm 13' 

Cadaveric color passing from band 17' 

Living color returning uniformly o\ er hand 18' 30" 

Compressor removed, hypenemic blush icturnmg 18' 50" 

Flush intensified 18' 50" 


Note — Living color restored in 9' 25", while compressor in situ 


SYNOPSIS 

Six observations on the upper ext) canty (brachial com- 
pressed) , 4 women and 2 men , circulation restored during 
compression of brachial in minimum time of nine minutes, 
twenty-five seconds , maximum time, eighteen minutes, twenty- 
two seconds , average time, eleven minutes, thirty-seven 
seconds 

Six observations on Iowa exttemity (all men) Femoral 
compressed at Scarpa’s triangle Circulation restored in mini- 
mum time of one minute, forty seconds , maximum time, nine- 
teen minutes, average, eight minutes 

In summing up the results obtained from these experiments, 
it is at once apparent that while these observations are most 
encouraging and suggestive, they are still very incomplete from 
the point of view of numbers and the lack of observations on 
mature and aged subjects It is also apparent that color reac- 
tion obtained m the majority of cases is not, strictly speaking, 
a hyperaemic reaction m a literal sense, and that it would be an 
error to expect in every case or even in the majority anything 
like the intense and rapidly diffused blush which is obtained 
after applying an elastic tourniquet, or after releasing the grip 
of the compressor or tourniquet on the mam artery 

This wave of intense hyperaemia m its red, wave-like phase, 
is usually limited to the regions close to, or a short distance 
below, the level of the compressor The intense hyperaemic 
blush gradually fades away into a pale pink or a simple flesh 
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tint without sharply defined margins, but quite sufficient to 
be distinguished by the careful observer as a living capillary 
tint in contrast with the dead, waxy, cadaveric hue of complete 
ischaemia In view of the fact that peripheral arteries, at the 
ankle or wrist, remain pulseless while the parent trunk is 
compressed, it is not likely even if one of these vessels, such 
as the dorsalis pedis, were cut into, that blood would flow in a 
stream , all that could be expected would be a sluggish capillary 
ooze which would no doubt increase as the experiment was pro- 
longed and the collateral circulation asserted itself The capil- 
lary bleeding would be quite sufficient to confirm the existence 
of a circulation in the areas below the level of the compression 
In some of the cases m which a positive pink color and even an 
intense hyperasmic blush is noticed m the distal parts, it is more 
than likely’- that a free hemorrhage would follow a cut into one 
of the tissues Iiowevei, the important point that is fairly 
proved is that m spite of absolute pulselessness, a normal, liv- 
ing flesh, pinkish color is all that is necessary to indicate that 
the limb is alive and not likely to perish from ischaemia These 
experiments also show that the elastic constrictor is not essen- 
tial to obtain the hyperaemic or other color reactions The 
only reason why it is preferred to gravity anaemia is that it is 
more effective in obtaining that absolute ischaemia which is 
followed by the typical, waxy, cadaveric hue of perfect blood- 
lessness, and that, in this way, the eye of the observer is better 
able to follow the color changes that occur after its removal 
It is also more valuable than giavity anaemia for the same 
reason, viz , that the vasculai reaction is more intense and 
visible 111 proportion to the completeness of the preceding 
ischaemia 

In aneurisms, especially popliteal aneurisms, m which the 
ankle pulses have been obliterated spontaneously by probable 
embolic or thrombotic obstiuction of the tibials (a not infre- 
quent occurrence in practice), gangrene of the foot ensues if 
the collaterals are not sufficiently developed The survival of 
the limb after such an accident and the preservation of a nor- 
mal color and sensation in the peripheral parts, m spite of the 
loss of the ankle pulses, clearly prove that a compensatory 
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circulation lias been established and that no fear of gangrene 
aftei obliteration of the main aitery or of the aneunsm itself 
need be entertained This lelative immunity from gangrene 
of patients suffenng fiom aneurism, who have lost their periph- 
eral pulses (ankle pulses) without gangiene or impairment of 
the nutrition of the foot, has been long noticed by French 
observeis, and is clearly founded on sound reasoning (See 
Bull et Memoncs de la Socictc dc Clw g de Pa) is, 1909 ) 

In addition to the preceding considerations, the question 
of how long the compressor can be kept m situ waiting for the 
color reaction to appear anses 

Does the peisistence of the cadaveric hue foi one hour or 
more necessarily piove that the limb will not survive the 
occlusion of the mam aitery, if this is attempted ? 

Judging by mere clinical experience, the answer is certainly 
no But if a limb lemains cadaveric, cold, and numb, and 
never changes color for an hour in spite of hot air baths, mas- 
sage, etc , it should make us very cautious how we undertake 
the obhteiation of the paient artery Fuithermore, it is a 
question how long patients can endure the pressure of a 
mechanical tourniquet steadily applied to the mam artery foi 
diagnostic purposes Many of the young men and v omen 
tolerated the pressure for eighteen and twenty minutes with 
comparative ease, but it is doubtful if every one could stand it 
longer than an hour without much suffering In some in- 
stances in which it is very important to know the state of the 
circulation, the sitting might be piolonged by occasional inhala- 
tions of ether However, a sitting of one hour under the 
compressor without changing the cadavenc hue would suffice 
to put the operator on his guard, and justify Ins postpone- 
ment of the operation 

The following expel lence with a case of popliteal aneurism 
will serve to illustiate the mode of testing the collateial circu- 
lation, and also show how satisfactory it is m piactice 

C P, German, laboier, aged forty-two years, was admitted 
June 26, 1910, at the Touro Infirmary, for the treatment of a 
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laige, well-developed aneurism, which filled the light popliteal 
space There was a history of syphilis, gonorrhoea, and rheuma- 
tism, but no alcoholism The aneurism developed nine months 
before admission, while the patient was working 111 a lumber camp, 
when he slipped while straining every muscle to prevent a load 
of lumber from sliding off a wagon He particularly strained 
his right knee, but it was not until January 22, 1910, nearly two 
months subsequent to the mjuiy, when he awoke to find his right 
leg stiff and swollen from the knee to the ankle Since then a 
characteristic pulsating tumor, presenting all the classical signs 
and symptoms of aneunsm, has gradually developed, and led to 
a complete disability on account of swelling and pam in the limb, 
when he attempted to stand or work for any considerable length 
of time The aneurismal limb was cedematous and larger by 
one inch m circumference on a level with the patella, calf, and 
supramalleolar regions 

With the inflatable Cook’s cuff as a constricting band, ap- 
plied at the mid-thigh, the aneunsm was not stilled until the dial 
of an Olivier manometer registered 150 mm mercury 

On admission, the collateral cn dilation was tested as follows 

An Esmarch elastic bondage was applied from the toes to the 
upper pole of the aneurism m the popliteal space, allowing enough 
of the pulsating tumor to remain exposed for digital exploration, 
m order to control the efficiency of the compressor m arresting 
the circulation in the aneunsm The obseivations recorded by 
Dis Gamble and Moore, internes of the service, are as follows 


Esmarch applied to upper level of aneurism 

11 

2900 A 

M 

Compiessor applied to femoral at Hunter’s 




canal , the aneunsm collapsed and still 

11 

35 00 A 

U 

Esmarch removed 

11 

4000 A 

M 

Distinct living flesh color appeared as far as knee 

11 

4005 A 

U 

Color as far as tihial tuberosity 

11 

41 00 A 

M 

As far as lower calf and malleoli 

11 

41 20 A 

M 

Distinct living color 111 foot with decided hyper- 




aemia in calf 

11 

41 30 A 

M 

Toes pmk 

11 

42OO A 

M 

Foot shows a pmk color 

11 

42 30 A 

M 

Foot is hyperajmic 

11 

43 00 A 

M 

The compressor was lemoved at n 43 a m 





The hypertonic blush became diffused over limb and was 
intensified immediately after compressor was removed, 
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In this case it took just three minutes to restore a living 
color to the entire limb with maiked hypei senna of the foot, 
while the compi essor was m situ , the aneurismal pulsation and 
the dorsalis pedis and postenor tibial pulses being completely 
obliterated in the meantime 

The experiment was lepeated several times as a demon- 
stration before students and visitors, and always practically 
with the same result The only conclusion was that in this 
case the collaterals were veiy well developed and that the 
obliteration of the aneurism could be effected without feai of 
dangerous ischaemia to the limb 


Note — On account of a severe burn, caused bj accidentally rubbing 
the affected leg, including the aneurismal site, with carbolic acid instead 
of alcohol, the operation on the aneurism was delayed until August 22, 
1910 This misfortune, however, did not prevent the final confirmation 
of the excellence of the collateral circulation indicated by the preliminary 
tests, as is shown by the following notes taken at the time of the operation 

C P, ether (drop) narcosis Operation begun at 1140 
Completed at 1 15 p m (including all dressings) Esmarch con- 
strictor applied at mid-thigh Sac opened and large amount of 
organized clot removed Fusiform sac with two openings at 
each pole on same horizontal level Space between inlet and 
outlet nearly three inches After toilet of sac, a typical oblitera- 
tive endo-aneunsmorrhaphy was performed Sac buried without 
drainage Contents removed and a hyperaunic wave was noticed 
as far as knee in fifteen seconds 

A distinct flush as far as middle of calf m i' 

Living flesh color, but no hyperamic wave at foot 
or sole of foot in p 

Living color in the foot m 2' 

Nor pink color m sole of foot and tips of toes 111 3' 

Therefore m tin ec minutes after the constrictor had been re- 
moved, it was plain to everyone that, while the hyperaemic blush 
had been limited to a zone extending just below the level of the 
obliterated popliteal, a distinct living, and unmistakable pink 
color had spread gradually all over the limb to the toes The 
transformation from a cadaveric pallor to the living pinkish color 
was easily followed in this patient, as he was of a very fair, blond, 
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Gennan type The dorsalis pedis and posterior tibial pulses were 
permanently suppressed by the operation 

The normal warmth and sensibility of the foot and toes re- 
turned m a few minutes after operation, and the patient made 
an uneventful recovery, save for a superficial suture suppuration, 
which occurred in the site of the carbolic acid burn 

Another and earlier experience (March, 1910) with the 
piehmmary test of the collateral circulation as applied to a 
pathologic popliteal aneunsm presents features which are most 
instructive and worthy of special consideration 

The patient, A B , a lawyer, aged forty-five years (of Green- 
ville, Miss ), was referied to me through the courtesy of his 
attending physician, Dr P E Odeneal 

He showed marked evidence of general presenile arterio- 
sclerosis, with a loud but well-compensated mitral lesion He had 
noticed the aneurism fully eighteen months before he came to me 
for treatment 

The aneurism was ovoidal in form and filled the left popliteal 
space It involved the entire space, but bulged upwards, en- 
croaching upon the lower femoral tract In view of the marked 
thickening of the peripheral arteries and unmistakable stigmata 
of arterial degeneration and high blood-pressure, I was especially 
anxious to test the collateral circulation The hypersemia test, 
as above described, was applied The compressor was adjusted 
to the femoral at the lowest level of Hunter’s canal, until the 
aneurism was stilled completely The elastic bandage was ap- 
plied and allowed to remain eight minutes It was most interest- 
ing to watch the wave of hypersemia as it rapidly descended at 
first to the middle of the leg, then hesitated, but slowly and 
steadily spread to the toes The reddening of the entire limb 
was complete within two minutes 

With this evidence before me of what I considered a fair 
proof of the amplitude and sufficiency of the collateral circulation, 
I decided to attack the aneurism' the next day, feeling confident 
that, if the conditions in the sac were not favorable for either a 
restorative or reconstructive endo-aneurismorrhaphy, the oblitera- 
tive type of operation could be adopted without risk to the limb 
Instructions were, therefore, given to prepare for the operation 
the next morning When the hour came to operate, on March 1, 
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I again examined the limb, and much to my surprise, I found the 
foot and leg pale and colorless, and much coldei than the foot 
on the opposite side The patient had passed a restless night, 
and complained several times of sensations of numbness in the 
affected leg His blood-pressure was higher than on the previous 
day by at least 20 mm with the Riva-Rocci sphygmomanometer 
This was attributed to worry and apprehension, but what was 
unsuspected and most significant was the total disappearance of 
the pulse in both arteries of the foot The dorsalis pedis and 
the posterior tibial were readily identified as thick cords, but pulse- 
less What had happened during the night, is the question ? 
The only rational explanation that I could conjecture was, that 
an embolus had been detached from the sac after the removal of 
the compressor the previous day, and that this had blocked the 
popliteal at its bifurcation The aneurism itself pulsated as 
vigorously as ever In the presence of this complication, all idea 
of operating upon the aneurism was abandoned, and the patient 
was brought back to bed and warmed up, the limb itself was 
placed in a hot air chamber, with the view of inducing as much 
active hyperaenua as possible This was kept up for one hour, 
to be followed by an active massage over the whole leg, beginning 
at the tubercle of the tibia After this, hot water bags were 
kept around the limb, which was wrapped in thick, large rolls of 
cotton batting 

Two hours aftei these measures had been taken the limb was 
found much less pale, sweating in the leg had occurred during 
the hot air treatment, and the nails were less pale and dusky 
A very faint but appreciable pulsation could be detected m the 
posterior tibial In six hours the color of the limb and the sensi- 
bility were almost normal, and the posterior tibial could now 
be felt beating vigorouslv behind the posterior malleolus, though 
no pulse returned m the dorsalis pedis Presumably, the embolus 
had been partially dislodged from the bifurcation, leaving the 
lumen of the posterior tibial free, while the anterior was still 
blocked At any rate, a collateral circulation had been sufficiently 
established to protect the foot This would have been a good 
opportunity to try the hypenemia reaction, but the fear of dis- 
lodging some more clot and again occluding the tibials made me 
desist I then decided, in view of the return of circulation, to 
try the hazard of an operation Accoi dingly, that same evening, 
the patient was etherized, and with the circulation controlled with 
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the Esmarch constrictor at the mid-thigh, a free incision was 
made into the sac, with extra precautions to avoid injury to any 
of the perianeurismal veins or nerves The sac was opened 
freely, and a large mass of soft and partially laminated clot, 
amounting to about two cupfuls, was 1 emoved The sac wall was 
tough and dense, and the two main orifices were clearly identified 
m the neighborhood of each pole, sepaiated by a distance of nearly 
two and a half inches There was no distinct groove at the bot- 
tom of the sac, and no folds to indicate a trace or vestige of the 
parent artery Evidently the aneuiismal dilatation involved the 
circumference of the artei y, forming a typical fusiform sac, except 
for the flattened floor caused by the resistance of the posterior 
surface of the iomt After completing the toilet of the sac by 
gently scrubbing it with a salt water gauze pack, the orifices, 
which were quite large, weie gently explored with a soft rubber 
catheter lubricated with sterile vaseline The catheter readily 
passed into the lumen of the distal tiunk foi a short distance be- 
fore engaging into a narrower channel, which I took to be the 
posterior tibial A long, narrow, blunt-pointed forceps, well 
lubricated with sterile vaseline, was also introduced into the 
lumen of the distal trunk to the bifurcation, with the hope that 
some clot might be extracted, but owing to the need of great 
caution to avoid injuring the mtima, only a small filamentous clot 
was extracted I thought then of re-establishing a provisional 
channel at the expense of the vessel coats (reconstructive endo- 
aneurismorrhaphy) but the relative freedom of the posterior tibial, 
as shown by the pulsation before the operation, led me to decide 
for the obliterative procedure The orifices were, therefore, 
sutured separately, and the sac was completely obliterated with 
buried rows of iodized gut and closed without drainage On re- 
moving the constrictor, the hyperaemic wave was long delayed, 
fully half a second, when it came with a rush down to the tuber- 
osity of the tibia, then very slowly it progressed a little further, 
becoming paler as it went on to the middle of the leg and stopped 
The lower leg and foot were waxy, cold, and cadaveric No 
pulse at the posterior tibial , no sign of life 

We endeavored to encourage the hyperaemia by pouring hot 
water and bathing the limb m a hot salt solution, but to no avail 
I was beginning to despair after waiting an hour, and was seri- 
ously thinking of reopening the sac and attempting extirpation 
of the sac and venous transplantation, when it appeared to me that 



34 


RUDOLPH MATAS 


the nails showed a pale trace of color and that the pulps of the 
toes were less waxy The wound was dressed and the limb 
copiously padded with cotton wadding and put on a posterior 
gutter splint, with a separate dressing, to allow easy inspection 
of the toes The patient, who had not lost a drop of blood in 
the operation, was in excellent condition, with a slow, full pulse, 
nevertheless, I ordered hypodermics of strychnine and digitalin, 
with enemas of black coffee, diluted m saline solution, and given 
as a Murphy drip All this was done with the idea of increasing 
arterial tension, creating a hypertension, if possible, to strengthen 
the systolic wave and force the collaterals As soon as the 
patient recovered from the anaesthetic, which he did promptly, 
the whole leg was placed in a hot air apparatus, in this following 
the suggestion of Ropke “ Aktive Hypenemie in der behandlung 
artenosklerotische Gangran ” ( Munch mcd W och , 1907, No 
14), who has obtained good results in stimulating the collateral 
circulation by inducing active hyperaemia with hot water bags. 

After this treatment, the limb was kept quiet and warmed 
with large hot water bags The patient at first stated that his 
foot felt dead , shortly after the hot air treatment he complained 
of severe burning pain, especially in the heel and toes, and m two 
hours he expressed himself as quite comfortable After two 
hours of great anxiety, the foot was examined and found to 
show some color, though still quite pale, by night it was warm 
and* sensitive, with a marked return of the plantar reflexes 

Next morning the foot looked normal, though neither pulse 
at the ankle could be felt On the eighteenth day after the 
operation, the patient was discharged and returned to his home 
in Greenville, Miss , with his wound completely healed, able to 
walk, and with good control of the extremity 

t 

I have consumed some time in the description of this case, 
because it teaches at least two lessons ( 1 ) that the hyperanmic 
reaction as applied in testing the collateral circulation in 
peripheral aneurisms is reliable when applied in conditions 
which permit the observer to gauge the efficiency of the com- 
pression by the state of the peripheral pulse, (2) that notwith- 
standing its simplicity, it is not free from risk This risk, 
however, is common to all diagnostic and therapeutic methods 
which arrest temporarily the circulation of the blood m the 
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aneurismal sac In any ordinary examination of an aneurism 
by digital compression, the temporary suppression of the circu- 
lation by applying the finger to the mam artery on the proxi- 
mal side is followed by a rush of blood into the sac when the 
pressure of the aitery is removed. This usually is followed by 
no evil consequences, but it is easy to conceive that m individ- 
uals with highly coagulable blood, the temporary stasis of the 
blood m an aneurism may favor the formation of soft coagula 
or passive clot, which may be easily washed into the outlet, 
as emboli, with the next stream of blood that is pumped into 
the sac after the release of the proximal pressure This risk 
is no doubt gieatest in sacs which already contain a consider- 
able amount of soft clot, and is also more liable to occur in fusi- 
form aneurisms m which the inlet and outlet of the sac lie on 
the same level 

The sacciform aneurisms, with a single opening or com- 
munication, are, for obvious reasons, less liable to this acci- 
dent, and the fusiforms, with openings at different levels, are 
safer from this point of view But, since the type of sac can 
never be determined until the aneurism is opened, we cannot 
foresee m what particular case this contingency may arise 
On the other hand, the same embolic phenomenon accounts for 
the occasionally and equally rare cures of aneurism which 
occur after a single brief interruption of the current effected 
by the finger of the examiner, who is merely investigating the 
case for diagnostic purposes Cases of gangrene of the leg 
and toes after digital and instrumental compression (Reed’s 
method), etc , in which the aim of the surgeon was to favor 
the coagulation of the sac contents by arresting the circulation 
temporarily, were not at all rare in the days when these 
methods were m vogue And it is precisely because the clot is 
completely removed, and the sac is so thoroughly emptied in 
the operation for the cure of aneurisms by the mtrasaccular 
suture method, that this method may claim a decided advan- 
tage over the ligature and the older methods 

It is evident, however, that there must always be some risk 
of peripheral gangrene by embolic or thrombotic obstruction 
in the sac or beyond it, regardless of any method of treatment 
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adopted The pi oof lies in the fact that cases of spontaneous 
gangiene of the foot and leg, caused by aneurism, especially 
the popliteal, aie not of extiemely lare occurience, as is shown 
by the numeious references 111 the liteiatuie I have seen three 
such cases The displacement of emboli from an aneurismal 
sac is one of those risks which is clearly unavoidable It is 
fortunate that such occuriences as I have described 111 my case 
aie extremely raie The essential question is Does this pos- 
sible, but exceedingly impiobable, occurrence of penpheral 
embolism argue against the application of the hyperemia test, 
as I have descnbed it? Does the risk of a possible embolus 
outweigh the great advantage to be obtained by a better knowl- 
edge of the efficiency of a collateral circulation as a prehminarj 
to a radical operation? I think not After considering the 
facts befoie me, I will not hesitate to avail myself of this most 
valuable and practical method of exploiation in cases that may 
m future come under my observation I must continue to 
regard it as a most valuable asset in the investigation of the 
collateral circulation In connection with the risk of em- 
bolism, I feel that in addition to the advantages of the appa- 
latus I have descnbed in testing the efficiency of the collateral 
circulation, it is possible that it may be utilized to advantage 
m developing the circulation when this is deficient, as shown 
by the test The Japanese (ICokuzi, Saigo, Tanaka), with 
their very large experience m traumatic aneurisms, as a result 
of their late conflict with Russia, believe m and recommended 
the systematic compression of the mam trunk to develop the 
collateial cn culation some time, days or weeks, before a radical 
operation If it is comparatively easy to determine the effi- 
ciency of the collateral circulation by the hyperemia reaction 
in the manner I have suggested, it will also be a simple matter 
to watch the improvement m the collateral flow by the re-appli- 
cation of the same test 

During these periods of observation and before beginning 
any investigation of the collateral circulation by a method that 
must necessarily interrupt the blood current in the aneurismal 
sac, it may be advantageous to obtain some information on the 
coagulability of the patient’s blood 
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The coagulation of the blood could be easily detei mined 
in every case by Wright's method, so that if the coagulation 
time is shortened, proper methods of treatment may be insti- 
tuted which may tend to dimmish the coagulability and thereby 
lessen the risk of embolus Conti ary, therefore, to the older 
practice, which strained every effort to induce coagulation m 
the sac as a means of cure, subjecting the patient to a reduced 
dietary with almost a total suppression of water (Valsalva, 
Tuffnel, Bilhngham), and bleeding to increase the fibrin 
content of the blood, we would adopt the opposite plan, which 
is to supply an abundance of fluid, allowing the patient to 
drink freely of citric acid lemonade or solutions of the acid 
citrate of sodium, as suggested by Wright m neutralizing the 
increased coagulability of the blood and the tendency to throm- 
bosis, observed m the febrile infectious diseases (typhoid, etc ) 
Following Wright’s suggestion again, these patients should 
not, during the period of observation, be given milk, as it has 
a large calcium content which favors coagulation It is only 
in the inoperable and inaccessible internal aneurisms that the 
methods which favor the formation of clot m the sac are 
justifiable. 

I believe I have said enough to direct your attention to at 
least three propositions 4 ( i ) that m the treatment of the surgi- 
cal or operable aneurisms of the extremities, a preliminary 
knowledge of the resources of the collateral circulation is very 
desirable, if not absolutely necessary, m view of the possible 
obliteration of the mam trunk in the course of the interven- 
tion, (2) that m the modification of the “ hypercemia test” 
which I have described, and which has thus far satisfied my 
clinical needs (m so far as the penpheral aneurisms of both 
extremities are concerned), we have a simple, practical means 
of obtaining approximate, pre-operative information m regard 
to the status of the collateral circulation, furthermore, (3) 
that the same method may prove of value by systematic com- 
pression of the mam trunk, in developing the collaterals when 
these are found deficient Finally, while fully realizing that 
the suggestions embodied m this paper represent only a ciude 
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and unfinished effort to solve a really important pioblem, 
I merely submit it for discussion and further investigation, 
hoping that the simplicity and ready application of the method 
proposed will commend it to the attention of practical surgeons 

II 

So much, then, for the penpheral aneurisms of the ex- 
tremities in which the mam trunk of the limb on the proximal 
side can be compressed , but how about the aneurisms of the 
iliofemoral and iliac groups and those of the aortic bifurcation 
below the renals ? How about testing the collateral circulation 
m the innominate and subclavian tracts ? How about the still 
more dangerous aneurisms of the common and internal carotid 
trunks ? These are all separate and distinct problems, but of 
varying importance from the point of view of the collateral 
circulation 

Thus, the obliteration of the iliac hunks, from the bifur- 
cation to Poupart’s ligament, is fraught with much less peril of 
peripheral necrosis than the ligation of the vessels below the 
groin In the upper extremity, the importance of the collateral 
circulation from the point of view of necrosis is still less 
urgent In the neck, the carotid tracts offer the gravest prob- 
lems m the way of determining the efficiency or deficiency of 
the collateral circulation in the circle of Willis However, I 
am glad to say that the obstacles in the way of a preliminary 
test of the circulation and the viability of the distal parts, aftei 
the occlusion of these great trunks, are not insuperable with the 
technical resources now at our command 

In previous publications (see " Statistics of Endo-aneuris- 
morrhaphy, etc,” Jour Amei Med Assoc, November 14, 
1908, li, pp 1667— 1671, Keen’s Suigcry , v, Surgeiy of the 
Artenes, “Carotid Aneurisms ”), I have already referred to 
the importance of testing the collateral circulation in dealing 
with all operations on the neck, including all tumors, malignant 
neoplasms, which in the course of their extirpation or surgical 
treatment might require the obliteration of one or both carotid 
tracts (common and internal carotids especially) 

A long and abundant experience with the surgery of the 
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carotid artery, amounting in a period of twenty-five years to 
over 78 ligations and extirpations of the common trunk and 
its two branches, has fully convinced me that the risk of fatal 
intracranial and cerebral complications resulting from an in- 
sufficient collateral circulation are not to be underestimated 
Entirely apart from the secondary risk of sepsis, the immediate 
dangers of cerebral ischaemia deserve the most serious con- 
sideration on the part of the surgeon 

In the surgery of the arterial trunks of the neck more than 
elsewhere in the body, I have felt the need of some preliminary 
information as to the adequacy of the cerebral circulation be- 
fore undertaking any operation which might involve the per- 
manent and unavoidable obliteration of one or both carotid 
tracts The need of some test has been more acutely experi- 
enced in recent years since the surgery of the neck has become 
far more aggressive than in the past I have elsewhere re- 
ferred to the stimulating work of W S Halsted, Crile, Jordan 
(of Heidelberg), Doberauer, of Saiger, and of Riess and 
others who have demonstrated, in a conclusive way, the toler- 
ance of the large arteries to prolonged occlusion with various 
compressing agents (metal clamps, aluminum bands, rubber 
bands, etc.) The work of Scarpa, Porta, and other old mas- 
ters, undertaken chiefly with the view of gradually obliterating 
the vessels, could not be carried to a successful termination in 
the state of surgery at the time At present, the aseptic heal- 
ing of wounds has placed the behavior of the occluded arteries 
in an entirely new light, and the result of our own personal 
investigations, stimulated chiefly by the experimental and clini- 
cal work of Dr W S Halsted with his aluminum bands, is 
convincing of the great value of preliminary occlusion of the 
blood-vessels with removable metallic bands, as a prophylactic 
against cerebral complications and peripheral necrosis in other 
parts of the body This procedure might well be called 
“ prophylactic occlusion of the arteries ” whenever an occlud- 
mg agent is applied to a blood-vessel with the intention that 
it interrupt the flow of blood in the vessel provisionally without 
injuring its walls This means that if untoward symptoms or 
signs of peripheral ischaemia should manifest themselves in the 
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bram or other distal paits, it will be possible, within a reason- 
able time, to remove the occluding agent (we have m mind a 
metallic band) and allow the cn dilation to be restored through 
the pieviously occluded artery This piehmmary “ test occlu- 
sion,” with the help of aluminum bands, block tin, or other 
soft metal, should, if possible, always be tried with local anaes- 
thesia In dealing with carotid aneurisms, it is important that 
this preliminary occlusion be made while the patient is fully 
conscious m order to obtain prompt infoimation of the cerebral 
effects of the interruption of the blood curient in the brain, 
as these manifestations often appear the moment the occlusion 
takes place More often, a period of six, twelve, thirty-six 
hours, days, and v'eeks may elapse before the cerebral disturb- 
ances show themselves 

Those vdio are familiar with Dr Halsted’s masterly contri- 
butions on this subject will at once lecognize the nicety and 
beauty of the special and ingenious technic with the rolled 
aluminum band, which he devised in 1905 and has since per- 
fected 3 Unfortunately, however, to roll an aluminum band 
with perfect accuracy around an artery requires a special curl- 
ing device which is not always available, and, what is more, 
requires a very considerable experience in adjusting the band, 
which all do not possess Dr Halsted’s chief purpose in 
using these bands has been to obtain a gradual obliteration of 
the arteries, so that coagulation might be favored 111 treating 
the moie dangerous aortic and other usually inoperable aneu- 
risms of the neck and splanchnic cavities His aim has also 
been to obtain by go adual occlusion, a secondary development 
of the collateral circulation in parts liable to suffer by insuffi- 
cient vascular supply 

The idea here advocated is that of an wwicdtatc and total 
occlusion as distinguished from a giadual obliteration, with the 
view of determining the sufficiency of the collateral circulation 
as a preliminary to a permanent obliteration of the involved 
vessels For this purpose, I first applied a simple self-retain- 

W S Halsted Partial, Progressive, and Complete Occlusion of 
the Aorta and Other Large Arteries in the Dog, by Means of the Metallic 
Band,” The Journal of Experimental Medicine, 1909, xi, 373 et scq 
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mg aluminum band, which occluded the aiteiy by meiely flat- 
tening it without constricting its walls (Figs 4 and 5) This 
band could lemam and heal m the tissues as any ordinal y 
aseptic ligatuie, but could be removed at any time that it might 
be deemed necessary to do so W ith the help of my assistants 
I expei imented with several models, but finally concluded, after 
various experiments, 111 favor of the simple, flexible aluminum 
band which my fnend and energetic assistant, Di Carrol W 
Allen, cai ried out on a large scale on dogs The bands may be 
pressed and kept m place by the fingers The application of 
these bands is so simple that they are even easier to apply than 
a ligature, they stay in place peifectly, are capable of nice 
adjustment, do not crush the aiteiy, and are tolerated perfectly 
by the tissues 

We have applied these bands in seven cases in which the 
subclaA lan and carotid tracts were involved The bands have 
been used either as a prophylactic test of the collateral circu- 
lation m dealing with tumors prepaiatory to extirpation, or m 
treating aneurisms on the Brasdor plan (Gurnard’s opeiation) 
The chief purpose of the expeumental inquiry conducted under 
my direction by Dr. Allen has been to determine the length of 
time that an artery, such as the caiotid, subclavian, or femoral, 
could be occluded without permanently damaging or obliterat- 
ing its lumen What is the utmost limit of time that an 
occluding metallic band can be kept m position before per- 
manent damage, leading to thrombosis or embolism, occurs m 
the intima 7 What are the changes that occur m the vessel 
after occlusion has been maintained for a certain number of 
hours or days, at the time of the occlusion, and after the occlud- 
ing agent has been removed 7 What kind of material is best 
suited for occlusion of the arteries, combining the features of 
tissue tolerance, facility of application, and ease of removal 
with the minimum of trauma to the artery 7 

To answer these questions, the femoial and carotid arteries 
of dogs were used Dr Allen performed 168 experiments 
on 42 dogs, but this number of experiments was reduced to 43 
available results by infections, deaths, and escapes of the ani- 
mals These 43 experiments may be grouped as follows 
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In 7, the aitery was occluded two days, m 14, three days, 
in 8, five days, in 4, five days, and m 3, six days In 22 of 
these cases the vessel and band were excised together at the 
stated period of observation, and m 21, the clamp or band was 
removed, the vessel remaining %n situ to be excised subse- 
quently After the removal of the vessels, the gross and histo- 
logical changes were noted and photographs made, showing 
the condition of the artery at the seat of the occlusion Three 
forms of bands were first used, all about as wide as one diame- 
ter of the vessel operated upon (1) a band made of silver 
wire, in which the wires were held flat and in a single parallel 
row by soldering the strands together, (2) thm aluminum 
bands, held m place by clamping the free ends with a lead clip , 
(3) another aluminum band much thicker than the preceding, 
and thick enough to maintain a pressure sufficient to occlude 
the vessel without a clip, when once moulded and adjusted to 
the vessel with the fingers The silver wire bands which I 
had previously used in two distal ligations of the carotid and 
subclavian were soon discarded for the aluminum bands, and, 
of these, a thicker kind (No 14 to 16, Brown & Sharp’s sheet- 
metal gauge) — which retain their hold on the artery without 
the lead clips — were preferred and have been used since in 
nearly all the experimental and clinical work These bands 
are stiff and are cut into strips long enough to be used as an 
aneurism needle, by bending and curling one end m the shape 
of a blunt hook which can be readily insinuated between the 
blood-vessel and the sheath after preliminary dissection 

(Fig 5) 

After the band has been carried around the vessel, it is 
compressed between the fingers of the operator until the pulse 
on the peripheral side becomes imperceptible The excess of 
band which remains is cut off with short, sharp scissors, or 
preferably with a small wire clipper 

If it should become necessary to remove the band at any 
time on account of disturbance m the territory supplied by the 
vessel (cerebral disturbances, threatened gangrene of the toes 
or digits), the wound can be reopened, and with the point of 
a sharp instrument inserted between the approximated edges of 
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the band and slightly twisted, their separation will be accom- 
plished with immediate release of the vessel Some of these 
bands have been removed after periods of time varying from 
four to eight weeks, the specimens having been obtained from 
patients who had succumbed from the effects of inoperable 
aneurisms of the innominate, right carotid, and ascending arch 
The perfect tolerance of the tissues from suppuration and from 
secondary hemorrhage was demonstrated m all; the bands 
remaining encysted in a ring of organized exudate without 
causing the slightest irritation 

The following are the conclusions arrived at 

1 It is possible to compress a vessel to the point of oblit- 
erating the pulse and maintain this pressure for a period of 
from three to four days, before adhesive or obliterative 
changes m the intima occur 

2 All the vessels clamped m this manner stood compres- 
sion seventy-two hours without apparent microscopic change 
in the intima, some few began to show marked changes in 
ninety-six hours 

3 There is apparently no reason why, in occluding the 
great vessels at the root of the neck, chest, and lower abdomen 
m continuity, these removable bands should not be substituted 
for the circular ligature, which permanently damages the 
artery, even when carefully applied Furthermore, the liga- 
ture does not permit of the release of the constriction after a 
few hours or days of observation without certainty of thrombus 
formation at the seat of the ligation 

4 In view of the preceding statements, it would seem to be 
logical to utilize the simple method of occlusion as a pre- 
liminary test of the efficiency of the collateral circulation in 
all regions in which the hyperaemia test, as previously de- 
scribed, is not applicable A brief statement of this research 
was presented at the meeting of the Society of Clinical Surgery 
last November (1909) at Rochester, Minnesota Since then, 
more experimental work has been done, and a careful histologi- 
cal study of the specimens removed has also been conducted 
with the assistance of Dr Gurd, of the Laboratory of Surgical 
Pathology of Tulane University 



ANATOMICAL AND SURGICAL DESIDERATA IN 
THE EXPOSURE AND REMOVAL OF THE 
PITUITARY GLAND 
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OF NEW YORK, 

Instructor m Operator e Surgery, Medical Department of Columbia University 

An anteroposterior section of the head shows that the roof 
of the nose, when compared to the parts situated anteriorly and 
posteriorly to it, corresponds, on the one hand, to the depres- 
sion at the root of the nose, and, on the other, to the uppermost 
part of the sphenoidal sinus, the antenor wall of which slopes 
down posteriorly and forms the upper half of the posterior 
wall of the nasal cavity (Fig i) Hence, to expose the sphe- 
noidal sinus, an incision at the root of the nose and from there 
downward is sufficient and rendeis opening of the frontal sinus 
unnecessary The entire height and width of the interior of 
the nasal fossae can be exposed by turning the nose downward 
An incision is made on either side, starting below at the 
widest part of the bony nasal aperture (pynfoim fossa) and 
passing upward to the depression at the root of the nose 
These two incisions are united by a cross incision, the scalpel 
passing thiough all the tissues down to the bone (Fig 2) The 
periosteum of the osteoplastic flap is not interfered with, but 
that lying opposite it pushed backward toward the face only 
enough to accommodate the width of a Gigli saw, which is 
now used, beginning with a cut at the root of the nose to form 
a groove (which will fix the saw for its downward course) 
and then continuing thiough the bone freed of its periosteum 
until the lower end of the incision has been reached A retrac- 
tor, giaspmg the flap above and chawing it forward, will open a 
cleft into which a scalpel can be mtioduced to complete the 
separation of the cartilage of the septum sufficiently to permit 
complete depression of the nose, thus exposing the full height 
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and width of the nasal fossae The hinge of the soft part, 
■which remains below, contains the terminal branches of the 
facial arteries, which will nourish the osteoplastic flap thus 
formed With curved scissors directed along the roof of the 
nose, the septum can be severed superiorly and posteriorly , 
along the sloping anterior -wall of the sphenoidal sinus In 
order to facilitate the grasping of the bleeding vessels, y 2 
centimetre of the septum should be left standing above while 
posteriorly it is cut close to the sinus wall To expose this 
anterior wall of the sinus, straight scissors should now be 
used to cut the septum, from below and m front, upward and 
backward to the middle of the posterior wall of the nasal 
cavity A wedge-shaped section of septum is thus lemoved, 
producing a funnel-shaped cavity, the opening of which cor- 
responds to the outer border of the nasal cavity and the smaller 
end to the anterior -wall of the sphenoidal sinus, which must 
be removed Only in the event of protruding middle turbmals 
and prominent lateral masses of ethmoid cells should these 
be interfered with This is best done by cutting away the 
turbmals with straight scissors and removing the cell masses 
by means of a bone curette or forceps. A greater resistance 
present after ethmoid cells have been removed indicates the 
orbital plate The same lesistance is met at the loof of the 
nose and acts as a barrier, preventing exposure of the dura 
After the anterior wall of the sphenoidal sinus is removed 
by means of chisel and bone-cutting forceps, the prominence 
on the posterior wall becomes apparent This prominence is 
the depression caused by the floor of the sella turcica, and 
that part of it corresponding to the median line of the skull 
must be removed to reach the pituitary gland Oftentimes the 
septum between the sphenoidal sinuses is irregularly placed to 
one or other side of the median line of the skull, or starts on 
one side or other above and runs to the opposite side below, 
frequently it is entirely absent. Therefore, to expose the 
pituitary body, it is essential to choose the median line of the 
skull, not permitting the irregularly attached sphenoidal septum 
to detract fr6m removal of the midportion of the prominence 
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on the postenor wall of the smus This should be confined to 
the central portion to avoid injuring the cavernous sinuses and 
carotid arteries on either side, and a button about half a 
centimetre in diameter should be removed with a trephine or a 
long-handled gouge, its concave surface directed toward a cen- 
tral point For a decompression operation to relieve the 
tension of a tumor, more of this postenor wall must be 
removed After the bone corresponding to the floor of the 
sella turcica has been removed, the cavity is recognized by 
probing, the resistance of the postenor wall of the sella turcica 
(dorsum sellge) indicating the exact location of the cavity 
sought for Removal of the gland can be accomplished by 
means of a long-handled scoop or curette 

The purpose of the procedure having been accomplished, 
the nose is brought back into place and secured by several 
sutures for the deeper tissues and periosteum and finally some 
for the skm In this way the greater part of the mtei lor of 
the nasal cavity remains intact and the part sought for is com- 
pletely exposed, illumination of the depth of the cavity being 
accomplished by means of a head light or an electric pencil 
dnected to the field of operation 
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X-ray ulcer cannot be classed pathologically as true ulcer. 
The lesion is exceedingly complex and partakes of the char- 
acteristics of a tissue necrosis, a gangrene, and a fibrosis. 

Burdick, who has had a large experience m the treatment 
of this condition, believes it to be a white gangrene The 
lesion, if left to itself or if treated by any of the ordinary 
methods, follows a fairly typical course, varying only m the 
length of time covered by the different stages 

There is, first, a slight dermatitis or erythema at the site 
of the exposure, this appeals usually in from two to three 
days, though cases are recorded m which the primary derma- 
titis did not develop until the end of the third week Vesicles 
and pustules then appear in the erythematous area, with pig- 
mentation and loss of hair. Ulceration and sloughing soon 
begin in the centre of the inflamed patch and extend con- 
centrically outward After the superficial necrotic tissue has 
sloughed off, a foul, dirty gray ulcer is left, the base of 
which is composed of a leathery fibrous tissue, exuding a 
foul, viscid, yellowish secretion If operative measures are 
not resorted to, this condition may persist for months or years, 
may terminate fatally , may become the seat of an X-ray car- 
cinoma, or after a varying period of time, may cure spon- 
taneously by sloughing away of the thick fibrous base and 
healing of the resultant wound by the ordinary process of 
granulation The site of an ulcer spontaneously healed is 
always tender and irritable, and is frequently the seat of small 
necrotic areas, which m turn may slough, granulate, and 
eventually heal 

The two most striking features of an X-ray ulcer are its 
absolute resistance to any ordinary medicinal treatments or 
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dressings and the exciuciating pain which accompanies it 
Burdick thus described the pam of fairly typical cases 

“The pam from an X-iay burn is very charactenstic It 
has no other analogue in medicine We may have the smart- 
ing, itching, and radiating neuralgia pams for a few weeks, 
until it is evident that neciotic tissue is present, when the pam 
becomes an agony It will last ordinarily as long as 

the gangrenous tissue is in the wound and stop upon its 
removal ” 

“After the wound is cleaned up by cuiettement, relief 
from pams may last for a few days or weeks, eventually 
the pams recur with this variation they aie paioxysmal in 
character, coming on seveial times m twenty-four hours and 
lasting for an hom or 11101 e, when they leave as suddenly 
as they came The patient is perfectly comfortable between 
the attacks and feels as well as he does in general health ” 
Emphasis should be laid upon the fact that the pam ceases 
and healing begins onl}'- aftei the fibious 01 gangienous base 
of the ulcei has sloughed away, or after it has been cut out 
No form of applications, ointments, powders, wet dress- 
ings, or local anaesthetics exerts the slightest influence upon 
a well-developed X-ray ulcer, either in the mitigation of pam, 
or in the healing process Indeed, any land of medicated 
application seems but to aggravate the patient’s pam, and mor- 
phine hypodermatically must always be employed 

In the case herein reported it rvas determined to thoroughly 
remove all of the fibrous base of the ulcei and skin graft the 
surface after new granulation had foimed 

I proposed to use the method of skin giafting leported 
by Di John S Davis in Annals of Surgery foi March, 
1909 Davis advises the application of a splint aftei the 
grafts are m place His splint is made from a coaise ctu tarn 
mesh, wduch aftei being washed and dned, is soaked in a 
solution of puie gutta-percha 30 parts, chloroform 150 parts 
After the chloiofoim evaporates the curtain mesh is left 
with some stiffness The mesh is stenhzed by washing in a 
1 to 1000 solution of bichloride, and is kept permanently in 
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a jar of the same solution In Davis's method, aftei Thiel sch 
grafts aie m place, the splint is rinsed in salt solution and 
applied, lapping well over the edges of the grafted aiea, and 
fastened m place with adhesive straps which should not ex- 
tend upon the raw surface The advantage of this splint 
lies in the fact that the grafts do not stick to the dressing nor 
does the granulation tissue grow into the mesh Davis 
recommends a fiist dressing in fiom thirty to seventy-two 
hours, the gauze next to the mesh being well soaked in salt 
solution befoie removal, and care taken that the mesh is not 
pulled up from the giafts The grafts may then be irrigated 
and a fresh dressing applied over the mesh 

Unfortunately, I was unable to procure any puie gutta- 
peicha m time to prepare this splint, so I used a curtain mesh 
soaked in a 5 per cent solution of celloidm and sterilized, 
after drying, by immersion 111 a 1 to 500 bichloride solution 
While this woiked out very satisfactorily, yet I believe the 
splint pi epai ed with gutta-pei cha to be much superior 

Case I — The patient is a white male, age thirty-six In 
October, 1908, he contracted syphilis with a well-defined chancre 
The secondary eruption appeared in December In the latter 
part of December, 1908, he had an attack of acute jaundice, which 
confined him to his bed for a month This culminated in local- 
ized pam m the right iliac fossa, which was diagnosed as acute 
catarrhal appendicitis 

In February, 1909, he appeared at the office of a specialist m 
electrotherapeutics, stating that he had read in New York papers 
of the benefit of X-ray treatment for catarrhal appendicitis, and 
asked for treatment He was advised regarding the danger of a 
burn, particularly since he was suffering with secondary syphilitic 
eruption, but he insisted upon taking the X-ray treatment, if there 
was a possible chance of relieving him of the pam He was 
further advised that the chances of benefiting appendicitis with 
the X-ray were small. 

Under protest, however, the specialist, a skilled and experi- 
enced X-ray operator, consented to give him a few treatments 
and to carefully watch the results He was given for four weeks 
tri-weekly exposures, each of five minutes’ duration, with the 
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tube placed fourteen inches from the abdomen Registered pene- 
tration No 6 The pam m his right side subsided and after an 
interval of a week he was given three more four-minute ex- 
posures with the same tube, same distance and penetration 
Two weeks after the last exposure the first symptom of a first 
degree burn appeared This was treated with normal salt solu- 
tion The erythema extended from his groin to within one and 
one-half inches of his navel, causing him but little pain or discom- 
fort at that time The area of dermatitis was apparently dis- 
appearing when a necrotic area, about two and one-half inches m 
diameter, appeared in the centre After the necrosed skin had 
sloughed, this area assumed a tough, leathery appearance and 
became very painful He was put to bed and local applications 
of ointments, powders, and wet dressings applied The pain be- 
came intense, necessitating from one-half to one and one-half 
grains of morphine per day The ulceration gradually became 
deeper and wider m area, with pains apparently increasing in 
proportion to the spread of the necrosis 

At this time, April, 1909, the patient was referred to me for 
treatment I found a foul, sluggish ulcer about five inches in 
diameter situated upon the right side of the abdominal wall, ex- 
tending from a line an inch above the navel nearly to Poupart’s 
ligament I first did a superficial curettage under local anaes- 
thesia on April 28, 1909 The pam was terrific A formadine 
dressing was applied Following this there was some epithelial 
growth from the skin edges , no granulation, however, upon the 
scar tissue 

There being no improvement and the pam still continuing, he 
was advised that a thorough removal of the necrotic area, with 
subsequent skin grafting, offered him the best chance for re- 
covery He was accordingly sent to St Luke’s Hospital, and 
on April 29, 1909, under ether anaesthesia, the edges of the ulcer 
were thoroughly curetted and the firm, leathery base of the ulcer 
was entirely removed down to normal bleeding tissue The 
fibroid base was m some places nearly three-quarters of an inch 
in thickness, and extended in some instances well down into the 
rectus and external oblique muscles. Strands of fibrous tissue 
were also radiating from the mam fibrous body into the fascia 
and musculature Hemorrhage was controlled by hot saline 
packs The wound was dusted thickly with anstol On the 
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second day a wet boric dressing was applied and continued until 
the skin grafting operation, May 6, 1909. 

Four hours before the grafting operation, the boric dressing 
was removed, the wound was irrigated, and a wet dressing of 
1 per cent, formalin solution applied. The formalin dressing 
was removed after anesthesia and the granulating surface irri- 
gated with normal salt solution The granulation tissue was then 
lightly shaved with a razor, and after controlling all oozing with 
hot saline packs, the area was covered with small Thiersch grafts 
taken from the patient’s thighs The wound was then dressed 
with the celloidin meshed splint Over this were placed several 
layers of gauze saturated with normal saline solution, and the 
whole covered with rubber tissue 

There was a great deal of secretion The dressings were re- 
moved down to the splint on the fifth day and wet bone dressings 
applied. Secretion was profuse The splint was removed at 
the end of the tenth day and the grafted surface dressed with 
sterile boric ointment and gauze The ointment was warmed 
so that it would flow m liquid form It was then poured upon 
the grafts and allowed to harden to its normal consistency This 
treatment was continued until May 24, 1909, when the area was 
nearly covered m and doing nicely On June 15 the wound 
was entirely healed and the patient left the hospital The boric 
ointment application was continued until August, 1909, the 
patient, however, began doing light work after July 1. The 
scar has given no trouble and has been at all times perfectly 
solid There has been no pain since the first removal of the 
fibrous tissue 

Histopathologic Findings — Vertical sections were made 
from the centre and margins of the ulcer base 

All layers of the epidermis as well as the papillary layer 
of the skin were absent 

Upon the upper surface a few chromatophores and 
numerous polynuclear leucocytes were found 

Blood-vessels and lymph-channels were few and atrophic 
Occasionally the remains of a sweat duct was observed, the 
epitheha atrophic or lacking, here and there desquamated and 
blocking the lumen The fibrous sheaths of the ducts were 
much thickened 
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Theie were no hairs, hair follicles, 1101 sebaceous glands 

Just below the surface, and about the atrophic vessels, 
sweat-glands, and ducts, there were numerous dense cell in- 
filtrations 

These cell infiltrations were made up of plasma cells, polynu- 
clear leucocytes, and small lymphocytes, the latter predominat- 
ing 

The collagen bundles were in part swollen and translucent, 
m part replaced by old white fibrous tissue with slender 
pycnotic fibroblasts, their nuclei often irregular and distorted 

Areas of infiltrating cells (mainly small mononuclears) 
and much glassy or adult fibrous tissue were found in the 
depths of the specimen 

The intracellular tissue between the fat cells of the sub- 
cutis was much thickened, and new fibrous bands could be 
seen extending downward and m all directions 

The few vessels showed obliterating changes, both media 
and adventitia being greatly thickened, and the vessel lumen 
being decreased irregularly by the distorted endotheha 

The muscle nuclei of the arterioles were pycnotic and 
distorted 

The penneuiium of the nerve-fibres was also thickenfed 
there was in addition a chronic interstitial fibrous proliferation 
in the nerve, with a few polynuclear leucocytes in the nerve- 
fibres 

The fibrosis was general, disposed m trabecular and reti- 
form arrangement 
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This man, whose case is given below, has the unusual dis- 
tinction of possessing two gastro-enterostomies, one anterior 
and one posterior, the latter having been performed three years 
after the former 

HAW, unmarried, age 22 years and eleven months Case 
paper No 275, U S Naval Hospital, Philadelphia, Pa. Ad- 
mitted from the U S S. Lancastei on October 8, 1910, with a 
diagnosis of gastric ulcer. 

Has always been in robust health up to the age of seventeen, 
when he began to have a more or less continuous localized epi- 
gastric pam in the midline He dates this trouble from a time 
when he was lifting a heavy weight, causing, as he states, a 
lump to appear to the right of the umbilicus, which, however, 
shortly passed away and has never reappeared Pressure over 
the epigastric region intensified the pam, and at this time the 
pam was present at practically all hours of the day and night so 
that he could not sleep 

He was transferred to the U. S Naval Hospital, Annapolis, 
Md , in April, 1907, with a diagnosis of gastric ulcer, having 
vomited blood very copiously just before transfer to the hospital 
Nothing further is noted on the patient’s case paper at this 
time except that the pam continued, requiring at times morphia, 
and that he was becoming progressively thinner In July, 1907, 
an anterior gastro-enterostomy was performed at the U S 
Naval Hospital, Annapolis, Md., and a Murphy button was used 
to effect the anastomosis There was marked improvement after 
the operation, there being a cessation of all pam, and when the 
patient was discharged to duty four months later he had gained 
36 pounds Shortly after he had been discharged he contracted 
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scarlet fever, from which he made a complete recovery The 
patient’s case paper further states that at the time of his dis- 
charge to duty after operation the Murphy button had not been 
passed, and that several skiagraphs taken at this time showed 
the button in position 

Patient was free from all symptoms until the latter part of 
September, 1910, when the pains began to return about an hour 
after eating meals, these pains were relieved by taking bi- 
carbonate of soda On the morning of October 8, 1910, there 
was a moderately severe hsematemesis and he was transferred 
to the U S Naval Hospital, Philadelphia, Pa , for further 
treatment 

On admission to this hospital he was slightly emaciated, but 
with fair color There was no pam or tenderness even on deep 
pressure m the epigastric region On the evening of the day 
of his admission he had a rather copious hemorrhage from the 
stomach and another on thd evening of October 9 In the 
early morning of October 11, there were two very copious 
hemorrhages, and a stool passed at this time was black and 
tarry There was still no pam and the patient’s belly was 
abnormally flat The vomited blood in each instance was markedly 
acid At this time there was marked pallor and weakness with 
a pulse of 126, and immediate operation was decided upon and 
the patient prepared accordingly 

Operation — Ether anaesthetic Before the anaesthetic was 
started the right median cephalic vein was opened and salt 
infusion begun This was kept up during the entire operation, 
2200 c c being introduced in all An incision was made to 
the right of the old scar and the abdomen rapidly opened, from 
the ensiform cartilage to eight inches below On opening the 
abdomen and viewing the parts, there was seen a moie or less 
conglomerate mass, consisting of omentum and small intestine 
which seemed to be glued together over the region of the stomach 
These adhesions were carefully and slowly broken up with the 
aid of a gauze pad, and only once was it necessary to use the 
scissors In this latter instance there was a broad, dense, as well 
as short, band of adhesions which anchored the upper anterior 
part of the stomach to the diaphragm This was carefully 
snipped away and a few bleeding points ligated with small 
sjlk On the removal of this band of adhesion the stomacji 
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was more plainly visible and allowed of much freer manipula- 
tion After about 20 minutes of separating adhesions, the former 
anterior gastro-enterostomy was plainly made out and the limbs 
of the gut identified 

The entire stomach was carefully palpated with the idea of 
possibly locating the indurated margin of an ulcer, but no spot 
could be incriminated as a possible bleeding point The stomach 
was about three times as large as normal, and the pylorus and 
upper duodenum were dwarfed and thickened It could be 
plainly seen from the high position of the foimer anterior 
anastomosis that the stomach was not being drained properly 
since dotty blood could be felt through the stomach walls be- 
low the level of this anastomosis. In view of the above, it was 
decided to perform a posterior gastro-enterostomy in the most 
dependent part, including a part of the greater curvature as 
recommended by the Mayos The greater omentum was ligated 
and removed for a distance of three inches along its attach- 
ment to the greater curvature, and the lines of the gut leading 
from the old anterior anastomosis were selected to form part 
of the new posterior anastomosis An opening was made m 
the gastrocolic omentum by blunt dissection, and the lower pos- 
terior surface of the stomach pushed through from behind 
Moynihan’s clamps were used, and a three-inch incision was 
made in both stomach and intestine after the clamps had been 
secured in position and after the posterior seromuscular silk 
suture had been placed The intestinal and gastric mucous 
membrane was trimmed and sutured together with silk, and the 
posterior seromuscular suture continued around to form the 
anterior seromuscular suture in the usual way 

After the patient had recovered from the ether lie was placed 
almost m Fowler’s position, with the idea of encouraging the 
complete drainage of the stomach through the large new open- 
ing The after-treatment consisted of nothing by the mouth for 
five days, during which time the only nourishment he received 
was 500 cc of salt solution by rectum every six hours At 
the end of this time small feeds of peptonized milk, chicken broth 
and albumin water were allowed every two hours These were 
borne well and gradually increased, until at the present time 
(38 days after operation), the patient is practically on full diet 
agd has been walking out in the hospital grounds for the past 
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week The first few days after operation the patient complained 
of great thirst, but with this exception and a slight post-operative 
rise of temperatuie he has not had an untoward sjinptom His 
bowels move regularly and are of normal color and consistence 

This case illustrates in a striking manner the importance 
of securing prompt and efficient drainage where copious hemor- 
rhage from the stomach is a prominent feature, and it is believed 
that an early operation is indicated where the first few days of 
medical treatment apparently have no effect on the outpouring 
of blood m the stomach The gastric juice drains off immedi- 
ately and does not digest an existing ulcer or denuded surface, 
and it is also believed that there is a contraction of the organ 
with a consequent arrest of hemorrhage No Murphy button 
was found at the site of the old anastomosis and it was doubt- 
less passed without the patient knowing it 



NON-PROSTATIC URINARY RETENTION OF THE 

SENILE BLADDER ’ 


BY MARTIN W. WARE, M D., 

OF NEW YORK, 

Adjunct Surgeon m the Gemto-Unnary Service, Mt Sinai Hospital 

Whenever we aie confronted with an aged patient afflicted 
with dysuna characterized by complete or incomplete retention 
with or without incontinence, pollakiuria, increased ardor urinse, 
or retarded urination, we are wont m text-book-like fashion 
to placate the lesion, either as an intravesical mechanical ob- 
struction, or attribute it to a lesion of the vesical central ner- 
vous system An ever-increasing report of cases, which, 
however, do not fit in either categoiy, is very evident from a 
perusal of the literature, and warrants a consideration of this 
subject, which was prompted by an experience with such similar 
cases 

J B., No 115,543, June 15, 1910, aged seventy years, was 
admitted to the medical service of Mt Sinai Hospital for emphy- 
sema and myocarditis During the two weeks that he was an 
inmate, it was noticed that he was incontinent. For this dysuna, 
he was referred to the Genito-Urmary Service, with a tentative 
diagnosis of hypertrophied prostate 

Status Pi cusens — A very aged appearing man, blunted sensi- 
bility, though conscious, and somewhat deaf The vessels gener- 
ally atheromatous Heart sounds dull and muffled and distant, 
and an Occasional systolic murmur at the apex 

Rectal Examination — External hemorrhoids Palpation re- 
vealed a prostate not enlarged but moderately firm and not tender 
Percussion of the abdomen showed the bladder dulness reaching 
three finger-breadths above the pubis The patient was unable 
to void A soft (Nelaton) rubber 20 F catheter entered easily, 
and 720 c c of clear urine were withdrawn 

*Read before the Gemto-Urinary Section of the New York Academ> 
of Medicine, October 19, 19 10 
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Cystoscopy — Bladder distention 200 cc Diffuse trabecula- 
tion No evidence of any prostatic enlargement and the ureters 
normally located Urine in 24 hours, 1200 cc, amber, faintly 
cloudy, 1016 sp gr, faint trace of albumin, 14 per cent urea 
(168 Gm ) in 24 hours Occasional hyaline casts, few leuco- 
cytes, and some erythrocytes 

Diagnosis — The trabeculation directed our attention to the 
likelihood of an existing tabes The counsel of the neurologist, 
Dr I Abrahamson, was sought on this point m question He 
reports knee-jerks present, pupils irregular but they react. 
Achilles reflex present Sensations normal in legs and body No 
tabes Furthermore the complement fixation test by the Wasser- 
mann and Noguchi systems was reported negative by Dr J Ka- 
liski, thus eliminating spinal syphilis 

Treatment — An indwelling catheter was located at first for 
the night, following its removal during the day, the retention con- 
tinued to be a feature alongside of the incontinence Then the 
catheter a dcmenre was placed permanently for five days with 
daily washings of silver nitrate I 3000 to prevent infection, up to 
now foreign to the viscus Upon the removal of the catheter 
on the sixth day, the patient voided in small quantity with much 
effort 

Conclusion The best explanation we had to offer in the 
absence of prostatic enlargement and failure to establish the 
existence of a nerve lesion was that the bladder suffered 
changes like unto the heart and kidneys in consequence of 
senility 

In support of such a view, the following case, by way of 
clinical proof, is cited In Lyon Medical, March 16, 1890, 
Daniel Moliere 1 reports under the caption “ Dysurie Senile ” 
peculiar disturbances in the urination of the senile, which have 
much 111 common with prostatic hypertrophy, but they are 
encountered also in the absence of any gland involvement He 
attributes the sudden onset of retention (dysuria) and in- 
creased ardor to an affection of the vesicoprostatic plexus 

In the same year, 1890, Ultzman, 3 in the series of the 
Deutsche Chuurgie, says “In advanced age the urinary in- 
sufficiency, even if a marked paresis is not demonstrable, is 
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nearly always the rule That prostatic hypertrophy peculiar 
to advanced age constitutes a mechanical obstacle is well estab- 
lished. Yet we would err greatly were we to assign all cases 
of senile insufficiency of the bladder to this affection Often 
the cause of insufficient emptying of the bladder rests upon 
senile changes (atrophy of the bladder) ” 

Launois 8 m 1S94, under the guidance of Guyon, says, 
that in the retention of the aged, arteriosclerosis is a factor of 
the first importance and the lesions of endo- and periarteritis 
involve not only the prostate but extend to the bladder and 
kidney. 

In 1899 Guyon 4 gave to us his contribution on “Prosta- 
tisme Vesicale,” also spoken of as “ Prostatisme Senile,” and 
above all perpetuated as “Piostatisme sans Prostate” In a 
clinical sense he considers that senile dysuna is dependent, not 
invariably on prostatic obstruction, but is a resultant of many 
factors which have a common cause ; this should not be styled 
arteriosclerosis but a trouble of nutrition which may be brought 
on by the inroads of years or by the failure of the organism in 
consequence of intoxication or premature wear and tear 

At this stage it may be opportune to introduce the report 
of an undetermined case of senile dysuna observed with Dr H 
Goldenberg in his service and to whom I wish to make my 
acknowledgments for consent to report this interesting case 

G P, No 110,633, admitted Nov, 1909, aged fifty-five Five 
weeks m medical service with pneumonia , while there, developed 
retention Habit of voiding every two hours day and night for 
two years Never any retention or incontinence at night until 
two and a half weeks ago Since then, dribbles continuously 
at night Sexual impotence for three years No gonorrhoea or 
syphilis, temperate alcoholic habit, 800 cc urine, purulent, 
withdrawn 

Cystoscopy — Fundus heavily trabeculated, few small diver- 
ticula Mucosa injected Trigone and ureter orifices normal, 
except they were so close together that they could be seen m 
the same field Ureter peristalsis visible Absolutely no pros- 
tattc enlargement Sphincter margin a horizontal line No sign 
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of middle lobe Rectal sphincter lelaxed Prostate small, 
atrophic Following instillation of AgN 0 3) i per cent, into 
deep urethra, 5^ oz of a very good stream voided Residual 
urine thereafter 2 oz 

Dr B Sachs reported pupils sluggish, knee-jerks present 
There is a possibility that the retention is of senile origin 

Endoscopy (Goldschmidt) — Flattened colliculus Nothing of 
the nature of a valve seen at the internal ostium 

Capacity Test — 350 cc boric solution let into the bladder, 
patient, while pressing on the abdomen, voids (bladder-expressi- 
bility of Zuckerkandel) 150 cc After injecting AgNO s , 1 per 
cent, voids the remnant of 150 cc m a very good stream In- 
continence is not overflow but due to atony of the bladder detrusor 
or weakness of the muscular sphincter prostaticus, while in the 
daytime, the patient has control over his bladder by voluntary 
control of his sphincter externus Urethra seven and a half 
inches in length and absolutely no resistance to catheter at 
introitus of bladder No appreciation of 2 per cent AgN 0 3 in 
the posterior urethra Exti ernes of cold and heat not com- 
plained of or differentiated To determine whether dribbling 
would follow complete emptying of the bladder, this latter was 
done upon retiring None the less, dribbling continued through- 
out the sleep, proving relaxation of the sphincter at night Cystitis 
improved some, othei symptoms persisted Discharged at first 
with diagnosis of atrophy of prostate and senility Subsequently 
asked to enter for another neurological examination Dr B 
Sachs this time expressed himself as believing that there might be 
an arteriosclerosis of vessels affecting the circulation of the cord 

In 1 go 1 Ciechanowsky, 0 by his anatomical researches, 
showed the influence of age on the bladder muscle Between 
40 and 50, the muscle constituted nearly three-quarters of the 
bladder wall, whereas amongst the aged it was hardly two- 
thirds or only half And he, too, says that senile debility alone 
is not a question of years, that premature age can attack the 
bladder as well as othei organs and is aided by alcoholism and 
other intoxications 

In the following year, 1902, Halle and Motz 0 also admit 
the influence of age in these cases of “ prostatisme sans pros- 
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tate” in causing a relative atrophy of the muscular tissue, 
and that sclerosis and fatty degeneration of the bladder wall 
are secondary to infections, intoxications, etc On the other 
hand, they emphasize that total atrophy is raie, and that the 
quantity of muscle is supenor to that which exists m noimal 
bladders, and that as m true enlargement, muscular hyper- 
trophy is the essential lesion 

So, too, Zuckerkandel, 7 1904, says “ Senile changes or 
chronic distention are capable of seriously damaging the blad- 
der muscle in its function There are mcui able forms of re- 
tention amongst the senile, in whom no mechanical or nervous 
cause can be determined Whether an atrophy or degenerative 
muscle is out of play is not known ” 

In the meantime, the removal of enlarged prostates with 
complete restoration of bladder function had set at naught 
the pronouncements of Guyon and Thompson, that the atony 
was irreparable 

W ithin the same pei lod, Motz and Arese 8 proved, m pros- 
tatics without a prostate, that the extirpation of a gland, which 
at least in appearance could not form an obstruction to emis- 
sion of urine, would restore function lastingly, so in persons 
who had been a long time afflicted with complete retention 
They consequently insisted that it was not a muscular degenera- 
tion which was the primary cause of the bladder atony, and, 
what is significant, the bladder 111 such cases was no more 
deficient m muscle than in cases of actual hypertrophic prostate 

We, too, have experienced the complete restoration of 
bladder function after prostatectomy in a number of cases that 
proved to have small prostates at operation One such case, 
however, with an unfavorable outcome is herewith narrated 

J G., aged sixty-seven, No 112,844, Jan, 1910 Denies 
gonorrhoea and syphilis Alcoholic habit temperate, obstinate 
obstipation Bilateral rupture ( ? ) Within the last two weeks 
these hydroceles (ruptures' 1 ) grew larger, coinciding with which 
urinary frequency and ardor increased Soon complete retention 
set in, necessitating catheterization for twelve days prior to 
admission. Great thirst 
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Status Pucsens — Pale, flabby, very ill, low tension, pulse 
regular, no murmur, signs of emphysema Abdomen rigid, dis- 
tended from corprostasis Tenderness over suprapubic area in 
which region bladder dulness extended half way up to the um- 
bilicus Genitals distention of scrotum by the two large hydro- 
celes on either side caused disappearance of penis, and owing to 
tension of large amount of fluid, the testes were difficult to dis- 
cern By rectum prostate felt, but not considered enlarged 
Soft catheter enters bladder easily, goo cc urine withdrawn, 
alkaline, 1012, purulent 

For three days catheterization was performed twice a day 
without any return of function, and then for one week the indwell- 
ing catheter brought no betterment Pyuna precluded cysto- 
scopic examination On the eleventh day, the bladder was opened 
by a suprapubic incision A trabeculated bladder felt, and a 
small, hard, annular prostatic enlargement felt, with very small 
posterior lip about one-half inch in height Finger gripped at 
introitus Another week of drainage and then a small overhang- 
ing lip was removed It measured 1 x %. cm Dr F Mandel- 
baum, pathologist, reported that the specimen was hypertrophic, 
not carcinomatous At the end of six weeks, the suprapubic 
fistula was completely closed The cystitis necessitated treat- 
ment, whereupon the introduction of a catheter, Nelaton F 18, 
meeting with obstruction, a sound was occasionally passed The 
patient was able to void 150 cc of AgNO s introduced into his 
bladder After five months, the fistula of bladder opened again 
and has done so on and off eight months after operation He 
has retained all of his symptoms Residual urine 8 oz , can void 
8 oz , and urine is purulent 

Cystoscopy — Nitze enters easily Bladder trabeculated, and 
near the outlet two translucent folds are to be seen 

Epicrisis — But for the findings of the pathologist that 
the glandular tissue removed and examined was hypertrophic, 
we would as a last analysis place this case as an instance of 
atrophy of the prostate, to which diagnosis we are disposed 
by the cystoscopic findings of folds m front of the neck of tire 
bladder which are described and pictured by English 0 m his 
description of atrophy of the prostate These three cases nar- 
rated can at the best only be placed in a category of retention 
without mechanical obstruction 
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This very topic was the order of the day at the First In- 
ternational Congress of Urology at Pans in 1907 On this 
occasion, Albarran 10 exhaustively treated this subject His 
introductory remarks were to this effect “ Until recently, it 
was the belief that the mechanical obstruction of prostatic 
hypertrophy alone could not explain retention, and the onus 
was put on the degeneiated muscle We know now that this 
also has been abandoned ” He then proceeded by numerous 
examples, experimental and above all clinical, to elaborate the 
theory promulgated by Janet 11 five years previously as “In- 
hibition Vesicale ” Thus Albarran says “ When the neck is 
free and the prostate of small volume, one cannot quite think 
of a cervical urethral obstacle which could awaken the possi- 
bility of a retention, independent up to a certain point of the 
macroscopic form of hypertrophy Reflex inhibition of the 
bladder causing retention is a part of prostatic hypertrophy and 
is present in all forms of prostatitis, acute or chronic ” In 
this category he places “ the cases of retention accompanying 
prostatitis described by Janet and Genouville (/ c ); and the 
form of prostatitis cystoparetica of Goldberg, 12 Notthaft(/ c ), 
and the chronic hypertrophic prostatitis of Albarran (/ c ) 
At times these prostatites go on to cure by fibrous transfor- 
mation and then m turn the reparative process gives rise to 
retention without creating a veritable obstruction Such he 
believes to be the case 111 Chetwood’s “ Contracture of the Neck 
of the Bladder,” in which there is neither hyperplasia of the 
muscular elements of the sphincter nor of the adenomatous 
tissue, but rather a fibrous stenosis of the vesical orifice (most 
often of gonorrhoeic origin), a description identical with that 
of Keyes, Sr 18 Furthermore, there is neither enlargement 
of the prostate nor increase in length of the canal Alban an 
( l . c.) says he himself has seen similar cases only recognized 
at operation Strictures of the urethra of large calibre are 
known to give rise to complete or incomplete retention 

From all these facts it is necessary to conclude that m 
small hypertrophied prostates, hypertrophic prostatitis, and 
large strictures, the obstacle is insufficient to explain the reten- 
tion for which one cannot make the spasm responsible when 
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the catheter shows it to be absent Therefore it is necessary 
to admit, perhaps an inhibition of vesical contractility, perhaps 
the loss of the inhibitory power we possess over the external 
sphincter, j e , to relax; it 

In conclusion Albarran (/ c ) adds “We could further- 
more give numerous observations of vesical retention, com- 
plete or incomplete, in patients beyond fifty years of age m 
whom the cause of vesical insufficiency cannot be disclosed on 
the aforesaid or any other ground They me the ptostatics 
zvithout piostatcs Several present a slight prostatic lesion, 
and one could attribute their retention to phenomena of in- 
hibition, arising from the prostate, but in others the prostate 
is healthy ” Then follows the recital of a case like unto the 
last one mentioned by us The history is as follows 

Patient, aged sixty Since two years difficulty of micturition 
increased until he came with complete retention For six months 
he has been instilled Minute examination of the urinary appara- 
tus and of the nervous system reveals nothing abnormal The 
prostate in particular is normal No projection in the neck by 
cystoscopy The patient demanded prostatectonij in spite of ad- 
visement to contrary A suprapubic operation was performed for 
the removal of the prostate Microscopic examination, healthy 
gland Recovery from operation, but complete retention persists 

In 1909, Asch, 14 of Strassburg, at a medical meeting re- 
ported that he saw five males afflicted with retention, drib- 
bling, and tenesmus, m whom no mechanical obstruction or 
central nerve lesion could be made out By cystoscopy the 
bladder was made out to be trabeculated These trabeculae 
are due to the secondary muscular hypertrophy, following a 
primary degeneration of the muscle, or the degeneration is 
traceable to diseased nerves of the bladder or of the ganglionic 
centres of the bladder A trabeculated bladder is therefore 
of myogenic or neurogenic origin A second variety of tra- 
beculated bladder is due to extension of destructive inflamma- 
tory processes, associated with scattered areas of true muscu- 
lar hypertrophy In a third class of cases with above symp- 
toms, four males, the bladder is void of trabeculae but incapable 
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of concentric contraction These bladdeis, infiltrated in part, 
atrophic m others, have to be differentiated from carcinoma; 
they are likely mflammatoiy 

Within this year Casper, 15 1910, reported a case of a man 
sixty-eight years of age, with unusually protracted retention 
(complete), of eight years’ standing, 111 whom there was no 
urethral or vesical obsliuction, and an absence of nerve lesions 
He legards the case as one with degenerative bladder changes 
characterized by sclerosis (Guyon) 

In 1909, m their recent text-book, Desnos and Mmet lc 
add their testimony thus “We meet with senile individuals 
m whom ruination is hesitating or slow at the beginning, with 
a diminished stieam and mci eased frequency at night They 
aie impressionable to all congestions , later on they will be sub- 
ject to letention and incontinence and act as veritable pros- 
tatics They piesent, however, neither hypertrophy of the 
prostate nor any modification of the neck, but the muscle is 
degenerated ” 

CONCLUSION 

From the history of cases instanced and elucidated by the 
authorities cited, we must admit that a class of cases exist m 
which the stigma lesides essentially m the muscle insufficiency, 
though what is the fundamental cause for this atony remains 
undetermined For w 7 e have to choose from a muscle degener- 
ated by artenoscleiosis, or sclerosed secondary to infections, 
or primarily atrophic following a penpheral nerve lesion, or 
secondarily so, as an atrophy that follows every hypertrophy 
Tersely stated, the atony is of vascular, myogenic, neurogenic, 
or infectious origin Fmally, m some cases all these factois 

opu ate ton aids the same end 

It is therefore commendable in singling out cases for opeia- 
tion to take cognizance that these bordeihne cases be not sub- 
jected to opeiations, and that the cystoscopic examination be 
resorted to as a loutme m aiding to deteinune for 01 against 
this 

Time then but remains the cases of contracture of the 
neck of the bladdei m fa 1 as they occw m the aged( ?) 
Could they be diagnosticated by other than autofitic findings 
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at the moment of opening the bladder, they would be suitable 
for operation along the lines laid down by Chetwood Albar- 
ran (/ c ) admits encountering these cases at operation only 
This interesting chapter m urinary retention is sub judice 
Consequently operations of any land undertaken therefor can 
only be vindicated as being exploratory The alternative of 
operation is a catheter life 

As a befitting conclusion to this essay, I cite the words 
of our esteemed nestor of American urology, Dr Jno W 
Gouley 17 from his recent “ Surgery of the Gemto-urmary 
Organs ” “ Vesical dilation, even when there is no obstruc- 
tion to urination, is not uncommon among eldeily men Post- 
mortem examination of such bladders showed the absence of 
any mechanical obstruction ” 
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BONE ABSCESS TREATED WITH MOORHOFS 

BONE WAX. 


A REPORT OF FIVE CASES * 
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Surgeon to Out-Patients, Massachusetts General Hospital, Assistant in Surgery, 

Harvard Medical School 

The following report is based on five cases of chronic 
osteomyelitis with bone abscess treated with the iodoform 
bone wax advocated by Mosetig-Moorhof 1 Moorhof , 2 3 
Silbermark , 4 and others have reported such good results fol- 
lowing the use of the wax, with shortening of the convales- 
cence, absence of painful dressings, etc , that it should, if the 
report of these cases were correct, be a distinct improvement 
on the usual method of treatment 

The author has used the wax in two other cases more 
recently which are not included here, which have so far done 
well, although it is too early to draw any conclusions as to 
the end result Moorhof advocates his wax m all chronic 
osteomyelitis cases with bone abscess, in tubercular bone cavi- 
ties, and as an injection after the excision of a joint It 
serves only as a temporary plug to replace the tissue removed 
and later is either absorbed or extruded It is of no use m 
acute or diffuse osteomyelitis, and m the chronic cases one 
should wait until the acute exacerbation has subsided before 
applying the filling 

As a rule, the use of foreign substances to fill cavities m 
the body, although strongly advocated by the originator of 
a method, has in the hands of the general surgeon given poor 
results and has gradually been discarded, giving way to' the 
older method of packing and draining 

* The author wishes to express lus thanks to Dr M H Richardson, 
Dr S J Mixter, and Dr C A Porter for permission to operate upon and 
report these cases which were admitted to their wards 
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Among the many substances that have been advocated may 
be mentioned blood-clot, decalcified bone chips, muscle flaps 
by tiansplantation, skin flaps by plastics, and Beck’s bismuth 
paste Blood-clot has been used by the author with perfect 
success in three cases of bone cyst m winch there had never 
been suppuiation and sterilization of the cavity was unneces- 
sary, and m two cases of long-standing osteomyelitis, in which 
the cavity contained only cleai fluid The main disadvantage 
in the use of blood-clot is that it is an ideal culture medium, but, 
on the other hand, it is not a foreign body and is well toleiated 

This report does not deal with the use of the wax m tuber- 
culosis or in the soft parts, but only with bone abscess In 
children these almost mvanably do well under the oidinary 
treatment, opening and drainage, but the opeiation necessi- 
tates for a gi eater or lesser period of time packing or the 
insertion of a wick, which is painful, and there may be a fiee 
discharge of pus In addition, the common lustoiy is profuse 
discharge for a long time and frequent painful dressings 

Moorhof’s first repoit 1 appeared m 1903 Since then 
the component parts of the wax have been modified by some 
men, and Moorhof himself substitutes dermatol for iodoform 
m certain cases 

The wax is usually made as follows equal paits of spei- 
maceti and oil of sesame are stenhzed m a water bath, and 
later 60 parts of this is mixed with 40 parts of iodoform 
This gives a yellowish, bi ittle wax, melting at about 50° Centi- 
grade When used it is heated to just above the melting point 
and kept constantly stirred, or the iodoform will settle to the 
bottom of the flask Care must be taken also not to overheat 
the mixture or the iodoform will be decomposed 

Quite a number of ai tides have been published reporting 
cases treated with the w ? ax with, on the whole, good results 
Meurer, 5 who gives a good bibliography, describes in detail 
4<5 cases, and concludes that its use permits of a more conserva- 
tive treatment of these cases and insures prompt healing 
Nine of his cases were osteomyelitis, with six perfect results 
and three failures Of the total number treated, 34 were 
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“ successes ” and 25 of these healed by first intention Moor- 
hof reports 195 cases treated with the filling, all with good 
results, 79 of these were osteomyelitis The repoit is detailed 
and is accompanied by a large number of good radiographs. 

Histology — Silbennark 6 has done a senes of experiments 
on dogs, making bone cavities, filling them with the wax, and 
examining them at varying lengths of time up to three weeks. 
As a result of these he concludes that the cavity is slowly 
filled with granulation tissue, later forming fibious tissue and 
new bone, the wax being absorbed , but the process takes place 
so slowly there is little danger of iodoform poisoning Iodine 
can, however, be demonstrated m the urine for some time, and 
cases of iodoform poisoning have been reported (Kotzenberg) 7 
This observer gives the results of 11 cases operated upon by 
him One of these cases was a cyst of the lower jaw, three 
were tubercular cavities (all healing by first intention), and * 
eight osteomyelitis cases Of these last, two healed by pri- 
mary union, three went somewhat septic, and three had a sinus 
discharging only serum for some time. He considers that 
the success of the opeiation rests on the asepsis and that the 
sepsis m his cases was not the result of the wax 

The operation should be performed as follows, and the 
success depends on the attention to details and the care with 
which the various steps are carried out Silbermaik 4 has 
devised many special instruments, such as a saw attached 
to a dental engine, a burr, and a hot-air apparatus for drying 
the cavity. 

The operation described below presumes the cavity to be 
m the tibia, and should be modified as occasion and the bone 
involved demands The leg should be elevated and an Es- 
march bandage and tourniquet applied to lender it bloodless 

An incision, four or five inches long, curved to the inner 
or outer side, is made and carried down to the bone The 
flap is then dissected back, with the opening of the sinus in the 
centre if one is present. A flap of periosteum is turned back, 
or this may be done with the skm flap, and the bone with 
the cloacae m it exposed The coitical bone is then removed 
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with a chisel 01 circular saw, and the cavity freely exposed, 
so that all parts are accessible It is usually necessary to 
remove a large portion of the cortex to accomplish tins, which 
may be difficult and tedious on account of the ebumation 
The cavity when opened is usually filled with thick yellow pus 
and indolent granulation tissue Every portion of the cavity 
should then be cleaned until film, healthy bone is reached, 
curettes of varying shapes and sizes being used and later, 
if necessary, a burr The object is to get it as clean and in 
as good condition as a dentist would a cavity m a tooth for 
filling After removing all dead tissue, the cavity should 
be rendered sterile and dry m order that the wax may stick 
to the walls, and if this is done thoroughly, subsequent ooze 
is effectually stopped by the v ax Sterilization is best accom- 
plished by swabbing out with 95 per cent caibolic acid fol- 
lowed by alcohol The cavity may then be douched with a 
1 per cent solution of formalin, adrenalin, or salt solution, 
to stop any ooze from the bone, a slight amount of which will 
occur in spite of the tourniquet Drying was best accom- 
plished 111 the cases reported by treating the walls of the 
cavity on the pi mciple that one would use to dehydrate a 
microscopic specimen It was first washed out with alcohol, 
then alcohol and ether, and lastly with ether This was fol- 
lowed by a hot air blast, which, in the author’s hands, has not 
been very satisfactory The hot air apparatus used consisted 
of a foot pump which forced air through a coil of 111 
copper tubing, which was kept red hot over a Bunsen flame 
The air was filtered through cotton to remove the dust and 
was presumed to be sterile To the ends of the copper tubing 
a piece of sterile rubber tubing having a glass nozzle was 
attached This drying process is by far the most difficult step 
in the operation and is quite important Once dry, the cavity 
is filled with the wax, •which is kept constantly agitated in the 
flask to prevent the settling of the iodoform, the laws of grav- 
ity being observed in the process It is usually more satisfac- 
tory to let the leg hang down while the lower portion is being 
filled, and as soon as the wax is partially set, to tilt it up and 
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fill the upper portion The flap is then drawn over and the 
periosteum and skin sutured, a small gutta-percha wide being 
left in from 24 to 48 hours if necessary The line of the skm 
incision should not be directly over the cavity m the bone 
Before suturing the flap m place, all sinuses and granulating 
areas should be either excised or sterilized with carbolic acid 
and alcohol A firm dressing is applied and the tourniquet 
taken off, what little bleeding there is being controlled by 
pressure Dressings should be done at intervals of two or 
three days 

Healing in the ideal cases and m many of those reported 
has been by first intention, but primary union was not obtained 
m any of the cases herein reported The later history has 
been in all a smus that has discharged a small amount of 
clear serum and filling, not pus, for a varying length of time 
up to four months 


ABSTRACT OF CASES 

Case I (Dec 16, 1908) — Male, aged thirty-three Twenty 
years ago kicked below the knee by a horse The place became 
red, swollen, and tender, and m two months broke open, dis- 
charging pus for three months Four years later without cause 
it broke again, discharging for two months For past 15 years 
has caused no symptoms Denies venereal disease 

One year ago leg again began to pam and was opened by a 
physician It healed m a few weeks One month ago the same 
thing happened The incision is now healed, but the leg is 
painful and tender 

Physical examination unimportant, except as regards leg 
Over the head of the left tibia is a red, tender, semifluctuant swell- 
ing, three inches in diameter The bone is considerably thick- 
ened and the skm shows scars of the previous operations Radio- 
graph shows an indefinite cavity m the head of the tibia, sur- 
rounded by thickened cortical bone, and considerable periostitis 

December 18 Operation Incision over head of tibia and 
considerable serum evacuated, no pus Culture showed pure 
staphylococcus 

December 22 Esmarch bandage, tourniquet Incision over 
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head of tibia earned down to bone Penosteum thickened Flap 
dissected fiee, and coitex lemoved with chisel, opening a cavity 
1x2 inches m diameter filled with pus Cavity cleaned with 
curette, gauze, etc , till all infected parts iemoved Sterilized with 
carbolic acid, alcohol, and adrenalin (for oozej Dried with 
alcohol and ether and hot an blast Filled with wax and wound 
closed tight This w T as done with difficulty, as the soft parts 
ivere so swollen they came together with considerable tension 
Culture showed Staphylococcus mucus 

Subsequent Iiistoiy — Convalescence was uneventful There 
was considerable ooze from between the stitches, the seium con- 
taining flakes of iodoform Eventually the wound healed by 
fiist intention, except a small sinus, vdnch continued to discharge 
serum and filling for about four months At no time was there 
any pus, and the patient learned to dress his leg himself with 
gauze Fiom the time the wound healed till the present date, 15 
months from the time of operation, there has been no trouble 
X-rays w r ere taken befoie (Fig 1) and immediately (Fig 2) 
and tlnee months after opeiation, and also one year after opera- 
tion (Fig 3) They show' the gradual diminution m size of the 
cavity and the final 1 eplacement of the w ax by normal bone The 
halo around the filling m Fig 2 is the granulation tissue m the 
cavity which has not yet become bony 

Case II (March 10, 1909) — Male, aged font teen years When 
four yeai s of age sores broke out on lus legs, and since then has 
had discharging soies on the leg about once a iear Has also 
had sores break out over the left scapula, on the left wrist, and 
over the ribs on the right side at various times Three months 
before entrance sore bioke on light leg and has not healed 

Examination — Scars of old wounds ovei left scapula, to outer 
side of left thigh, over the seventh rib on the right, on the inner 
side of right thigh just above knee, and tw r o otheis over the head 
of the right tibia Ovei low'er thud of right tibia, soft parts 
swollen, red, tender, and fluctuant Radiogiaph shows a bone 
abscess about 4 in above the ankle in the tibia on the right 
(Fig 4) 

March 13 Incision and consideiable pus evacuated 
March 26 Esmarch bandage, tourniquet Old incision and 
smus excised Considerable bare cortical bone found Coitex 
removed and cavity opened Curetted, stenlized with carbolic 



Case I before operation Abscess 
head of tibia Some periosteal and 
marked cortical thickening which ob- 
scures the cavity n the radiograph 


Fig 3 



Case I one year after operation 
Wax discharged or absorbed and cavity 
filled with normal cancellated bone 


Case I a few weeks after operation, show - 
mg the cavity filled with wax 


'Fir 4 


> 
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Case II before operation Abscess 
cavity shows plainly in the shaft of the 
tibia There is some periostitis 



Fir 6 



Case II after operation The cavit} filled Case III before operation Marked 

■nittinaa cortical and penostcal thickening Ab- 

scess ca\it\ seen indistinctl} 


Tig 7 



Case III some v, eeks after operation 
The light area around the i\a\ is granu- 
lation tissue \\ hich is replacing the filling 
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acid and alcohol, dried with ether, and filled with wax Skm flap 
and periosteum sutured in place with some difficulty, because of 
tension Culture showed Staphylococcus ameus 

Recovery uneventful Wound healed by first intention with 
a small sinus, which discharged serum and flakes of wax (Fig. 5). 
Dischaiged fiom hospital April 12, 1909 

May 5, 1910, thirteen months later, repoits by letter that the 
leg is “ all right/' but the wound discharged some during the 
winter. The letter was very unsatisfactory, and the questions 
asked not answered 

Case III (May 6, 1909) — Male, twelve years of age 
Nine months ago went to bed with “ rheumatism ” 111 the right 
knee, which peisisted for five months Four months ago hit his 
right knee, the trauma being followed by pam and swelling, and 
an abscess formed and broke. This has been discharging ever 
since 

Examination — Opening of discharging sinus 2 in below right 
knee, through which dead bone may be felt Head of tibia thick- 
ened Radiograph shows the knee-joint sound, considerable 
thickening of the cortex, with periostitis and a distinct cavity 111 
the head of the tibia (Fig 6) 

Opoation (May 13) — Esmarch bandage, tourniquet Inci- 
sions over head of tibia and sinus excised Periosteum dissected 
back and cortex removed with chisel, opening a cavity 2x1^ 
m m diameter filled with thick pus Curetted clean and steiihzed 
with carbolic acid and alcohol Dried with alcohol, ether, and 
hot air Filled with wax, and skin and periosteum sutured over, 
there being too great tension to allow complete closure 
Culture showed Staphylococcus ameus 

Following the operation there were several pockets of pus in 
the soft parts about the knee, but the bone cavity did well 

Discharged from hospital July 3, 1909, with a small sinus 
discharging serum and filling (Fig 7) 

November 17 Good use of leg Sinus closed for some time 
April 30, 1910. Wound solid No pam Function of knee 
perfect 

Case IV (May 12, 1909) — Male, nine years of age Three 
weeks ago sprained left ankle Since then it has been swollen, 
red, and tender, and he has not been able to use the leg 

Examination — Over left internal malleolus is a tender, red 
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swelling, evidently connected with the bone, hard, and non-fluc- 
tuating Foot swollen Radiogiaph shows an inegular cavity 
in the lower end of the diaphysis and a possible smaller one m 
the epiphysis There is considerable periostitis 

Operation (May 19, 1909) — Esmarch bandage, tourniquet 
Three-inch incisions over lower end of tibia carried to bone, and 
periosteum dissected bade Cortex removed with chisel, and a 
cavity one inch 111 diameter filled with thick yellow pus opened 
Cleaned out, sterilized, and dried as in previous cases Filled 
with wax, and periosteum sutured Wound closed without drain- 
age Culture sterile 

Wound apparently healed by first intention, but three weeks 
after operation a sinus opened which discharged a small amount 
of serum and filling for about three months 

May 2, 1910 Wound solid No interference with motion 
Perfect result X-ray taken 

Casc V (May 12, 1909) — Male, twenty-six years of age 
Nine years ago left knee became swollen and tender without 
known cause, and broke open, discharging pus He was in bed 
nine months at this time Since then the sore has broken open 
once or twice a year, discharging each time for a few weeks 
Piesent Attack — Nine weeks ago the leg became painful and 
tender, and has confined him to bed until the present time 

Examination — Over anterior inner aspect of left tibia a short 
distance above the ankle is a dull red, tender, fluctuant swelling, 
several inches in diameter Radiograph shows considerable peri- 
ostitis and a cavity m the bone at this point 

Opeiahon (May 24) — Esmarch bandage, tourniquet Inci- 
sion to bone Periosteum elevated and cortex removed with chisel, 
opening a cavity 1x2m m diameter filled with pus , cleaned, 
sterilized, and dried as m previous cases Filled with wax, and 
soft parts approximated with difficulty, leaving a considerable 
defect in which a small wick was inserted Culture showed 
Staphylococcus aureus 

Recovery uneventful The sutured portion of the wound 
healed by first intention, and at discharge there was a small sinus 
discharging serum and some of the filling 

May 31, 1910 Examination shows wound solid No pain 
or discomfort since operation Motions of ankle perfect Sinus 
continued to discharge before healing for about six months 
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Remarks — An analysis of these cases shows the following 
results 

None healed absolutely by first intention 

The bone cavity m all of the cases was evidently rendered 
sterile by the cleaning process, and the wound m three, the 
only ones closed without drainage, healed by primary union, 
with the formation later of a sinus discharging serum and 
wax Culture from four of these cases showed Staphylococ- 
cus aureus , while the other was sterile 

Case III was operated upon while there was considerable 
inflammation, and it would have been better to have waited 
until this had quieted down Although following operation 
there was pocketing of pus m the soft parts, the cavity m the 
bone gave no trouble, the wax apparently keeping the pus out 
On leaving the hospital the discharge from the sinus was of 
serum and filling, as in the other cases, and the end result 
has been good 

In Case V there was no attempt to get primary union 
as the tension of the soft parts was too great, but at discharge 
the leg was m the same condition as the other cases 

The wax in all the cases made a remarkably good dressing, 
obviating the necessity of changing wicks, and making the 
dressing easy and painless 

As to the end results, Cases I, III, and IV and V may be 
called perfect at the end of one year There is no interfer- 
ence with the function of the limb, the wound is solid, and in 
Cases I and V, X-ray shows the cavity evidently filled with 
normal bone There is no trace of the wax, which has been 
either absorbed or discharged 

What the result would have been if the abscesses had been 
treated m the usual way, by opening and packing, cannot be 
said, but it seems improbable that they would have done 
as well 

Case II may now be considered well, although the prog- 
ress of the case was not as satisfactory, judging from the letter 
received, as m the others 

More or less difficulty was experienced m all of the cases 
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in closing the wounds, due to tension, which could have been 
obviated to some extent if the incisions had been made more 
curved and the flap, therefoie, larger, although 111 no case 
was the opening into the bone made dnectly undei that through 
the skm. 

CONCLUSIONS 

Moorhof’s iodoform plombe or bone wax is of value as a 
filling, m selected cases of cncumscribed abscess cavities m 
bone 

Its use shortens the convalescence and makes the dressings 
easy and painless 

The success of the operation depends on painstaking care 
and attention to detail 

In the above cases, at least, the wax was treated by the 
body as a foreign substance and discharged 
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LACERATION OF THE AXILLARY PORTION OF 
THE CAPSULE OF THE SHOULDER-JOINT AS A 
FACTOR IN THE ETIOLOGY OF TRAUMATIC 
COMBINED PARALYSIS OF THE UPPER EX- 
TREMITY .- 1 

BY T. TURNER THOMAS, M D , 

OF PHILADELPHIA 

We are all moie or less familiar with those cases in which 
the upper extremity becomes partially poweiless, the muscles, 
especially those about the shoulder, atrophied, and the shoulder 
and arm stiff and painful, from a trauma of the shoulder 
region Among the neurologists, m paiticular, the tendency 
has been to ascribe them to a lesion of the brachial plexus, as 
in Erb’s palsy, in which the trauma is localized to a point above 
the clavicle, where the nerve-fibres to the muscles usually found 
involved are grouped together (Eib’s point) In the cases 
which I have in mind, scapulohumeral limitation of movement 
is associated, on account of which, I believe, many of them have 
been ascribed by surgeons, in particular, to inflammation in the 
subacromial or subdeltoid bursa. I have stated in detail else- 
where 1 that I do not believe they aie best explained by the 
bursitis theory, which does not account for the loss of power, 
and the supporters of which admit that they have difficulty m 
explaining the pam frequently ladiatmg down the arm Cod- 
man 2 says that m some cases these secondaiy changes in the 
nerves and muscles almost amount to a real paralysis and 
simulate lesions of the brachial plexus or progressive muscular 
atrophy Nerves may be ruptured but I believe that m most 
cases they are not The basic lesion, in my opinion, is a more 
or less extensive laceration of the axillary portion of the cap- 
sule of the shoulder-jomt, the lesion of an anterior dislocation of 
the shoulder 1 The essential cause of the dislocation is forced 
abduction of the arm, the most free and least restricted move- 

^Read before the Philadelphia Academy of Surges, October 3, 1910 
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men t in this joint, and the movement most frequently exposed 
to seveie violence and to the leverage of a fully extended and 
rigid upper extremity, as in falls on the hand The chief resist- 
ance at the shoulder to movement beyond the physiological limit 
due to forced abduction is from the axillary poi tion of the cap- 
sule, which frequently tears m consequence Often from such a 
force an anterior dislocation of the shoulder results, m many 
of which, as the arm immediately afterwards drops to the 
side of the body, spontaneous reduction takes place and the 
fact of the occurrence of the dislocation is never recognized 
In probably a gieat many more, the tear m the capsule is not 
sufficient to permit a dislocation, and it then represents the 
lesion of a sprain, a condition which at the present time is prac- 
tically never recognized as such The lesion is deep seated and 
difficult to locate by the ordinary signs of a sprain The patient 
does not recall that forced abduction was a factor in the causa- 
tion of the symptoms, because of the excitement of the moment, 
and because immediately afterward the ami fell to the side of 
the body into the position of rest, of most complete lelaxation of 
the torn portion of capsule and therefore of least pam, where 
he finds it when he begins to take account of what has happened 
Internal rotation further relaxes the injured portion of 
capsule, so that the patient soon learns to keep the foiearm 
m front of the chest m the sling position Abduction and ex- 
ternal rotation, especially the former, drag upon the seat of 
trouble and are avoided so long, that when the pam subsides 
and the patient wishes to use the limb, he finds that he cannot 
move it far from the side, the torn portion of capsule having 
become contracted m its relaxed condition The loss of power 
and the atrophy of the muscles of the shoulder and arm aie due 
primarily, I believe, to the involvement of the nerves in the 
axilla by perineuritis and neuritis from the inflammatory con- 
ditions m the axilla, which are secondary to the lesions m 
and about the joint The atrophy and loss of power are prob- 
ably m part due to the resulting scapulohumeral limitation of 
movement, and I have thought that it was m pait due to the 
limitation of movement per se, i e , that thei e resulted a certain 
loss of balance m the functions of the muscles of the extremity 
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because some of those at the shoulder were thrown out of action 
by the shortened capsule This was suggested by an observa- 
tion in one case, m which a considerable impairment of the 
movements of the hand disappeared on the day on which 
the scapulohumeral limitation of movement was broken under 
an anaesthetic and the arm dressed m full abduction The 
patient was delighted to find that so quickly all of the move- 
ments and much of the power had returned to this hand 
Nothing else had been done than to tear the shortened capsule 
that could explain the return of power m the hand, so that I 
could see no other explanation than that the scapulohumeral 
ankylosis alone had been m some way responsible for the 
weakened movements m the hand and perhaps for some of 
that m the forearm and arm 

I am not prepared to enter into a detailed discussion of an 
intricate and confused neurological question, but I have been 
impressed with an apparent similarity between these stiff and 
painful shoulders and some of those which are called, by the 
neurologists m particular, traumatic brachial paralyses, and I 
wish to offer a few facts which tend to show why they are often 
confused with each other The surgeon is usually impressed 
most by the disturbances in the shoulder-joint, the neurologist 
by the loss of power m the muscles. The latter rarely takes 
into account the scapulohumeral ankylosis, occasionally refer- 
ring to it vaguely as secondary to the condition of the nerve's 
and muscles, that is, to contractures of muscles and ligaments. 

Schulz 3 made an interesting study of the late results m 
cases of dislocation of the shoulder which appeared m Kutt- 
ner’s clinic at Breslau during a period of five years There 
were 160 cases, but a large number failed to return for re- 
examination, and some of the remainder were excluded because 
of the complications which existed The late results in 54 
uncomplicated (by any fracture, according to the X-ray, by 
myositis ossificans, or nerve paralysis) traumatic dislocations 
did not justify the prevailing tendency to give a favorable 
prognosis after reduction of a dislocation of the shoulder 
In only seven cases (13 per cent ) were there no disturbances 
of motion 111 the arm, no noteworthy diminution of strength. 
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and no pain in bad weathei In 14 cases (26 per cent ) the 
movement was fiee, but the powei in the arm was reduced at 
least a Ihiid, in most a half, and in one two-thirds In 39 
cases (75 per cent ) theie was weakness in the arm, and m 
about a half of these there was more 01 less continual pain 
m the shoulder, which was so much worse in bad weather that 
it became necessaiy to suspend work In many cases move- 
ments absolutely necessary for many occupations could not be 
performed at all or only to a slight extent Schulz says that the 
chief cause of these pooi 1 esults is to be sought in the cicatricial 
contraction of the joint capsule and sunounding tissues 

Delbet 1 and Cauchoix in a recent study account for what 
seems to me to be veiy much the same type of disturbances 
following dislocations of the shoulder, by assuming the exist- 
ence of injuries to the nerves They say that at first it was 
universally admitted that these nerve lesions were due to the 
wounding of the terminal tiunks of the biachial plexus by the 
luxated humeral head, but that at the present time this concep- 
tion is much combated, because the muscle groups paralyzed 
correspond not to the teintoiy of innervation of a nerve but 
to that of a loot They consider it unnecessary to dispute all 
the theories which have been offered to explain how these 
paialyses are pioduced It appears to me that we have, in 
these various theories leferred to, an indication of the obscurity 
of the etiology of the loss of pov er frequently associated with 
dislocations of the shouldei Delbet and Cauchoix consider 
that most authonties at the present time accept the theory of a 
radicular paralysis m most of the cases due to a trauma about 
the shoulder , and they divide the cases into those due to lesions 
of the roots of the plexus or xadicular paralyses, those due to 
lesions of the plexus itself, and those due to lesions of the 
terminal branches of the plexus The chief object of their 
work was to encouiage early opeiation In three cases they 
exposed the neives m the axilla and freed them of adhesions 
When the plexus or its loots are the seat of the lesion they 
advise a similar opeiation above the clavicle Vandenbossche, 5 
m discussing traumatic radicular paralyses due to injuries 
about the shoulder, says that because of the multiplicity of the 
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nerve lesions, their association with tiuncular lesions, and the 
fugaciousness of ceitam symptoms, the diagnosis of these 
paralyses is difficult to make, except at the beginning He also 
favors opeiation m grave cases 

That the radicular and plexus lesions aie considered as 
frequently being due to injuries of the shoulders other than 
dislocations is attested by the already extensive literature on 
the subject Underlying all this discussion and confusion, and 
in my opinion accounting for it , is the difficulty in locating a 
nerve lesion, which can explain the great variety of the nerve 
manifestations presenting themselves in these cases Orig- 
inally, as stated by Delbet and Cauchoix, the tendency was to 
locate the lesion in the axilla, that is, that it was due to the 
trauma produced by the dislocated humeral head This be- 
came untenable, because the distnbution of the nervous dis- 
turbances was too extensive and varied to be accounted for by 
such isolated nerve lesions as could be expected from such a 
cause In the search for a higher nerve lesion, the condition 
of the joint is generally ignored I suspect that scapulo- 
humeral limitation of movement is neaily always piesent m 
these cases diagnosed as traumatic brachial paialyses, and if 
the various nerve symptoms which occur could be accounted 
for on the basis of the conditions existing m the axilla, a long 
step would be taken m the direction of clearing up the pathol- 
ogy. I have already shown that a sprain of the shoulder is 
probably common to those cases due to a wide variety of acci- 
dents to the shoulder region, and I have pointed out that the 
pathology of a sprain due to forced abduction at the shoulder 
is essentially the same as that of a dislocation of this joint 1 
The tear m the axillary portion of the capsule occurs m all, 
but is most extensive m the dislocation which may be regarded 
as the type Hemorrhage must occur m every case and will 
vary with the number and size of the blood-vessels opened 
Some of the large lymph trunks which are numerous here 
may also be torn The extensive opening into the joint is m 
the most dependent portion, so that the extravasated synovial 
fluid, blood, and lymph fall by gravity into the loose tissue 
of the axilla, which has been more or less displaced and lacer- 
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ated m luxations by the head of the humerus Ewald 6 be- 
lieves that traumatic myositis ossificans always occurs in 
muscles about joints, and is due to the effect of the escaping 
synovial fluid which infiltrates itself among the muscle-fibres 
If this were true, the synovial fluid is capable of inducing a 
high degree of inflation The presence of the blood, lymph, 
and synovial fluid in the axilla, where they surround and infil- 
trate the vanous branches of the biachial plexus, and the in- 
flammatory reaction induced by then presence and the asso- 
ciated trauma can account for a mai ked degree of perineuritis 
and neuritis in some or all of the nerves m the axilla Accord- 
ing to the number of nerves thus involved and the degree of 
involvement, we may have a large variety of nervous manifes- 
tations, and we need not assume the existence of a direct 
trauma to the terminal branches of the brachial plexus, the 
plexus itself, or its roots to account for them The evidence 
which I have examined, to my mind, does not seem to indicate 
that actual nerve ruptuie m dislocations is especially common 
The most frequently ruptured nerve is evidently the circum- 
flex, but I believe that m many of the cases in which the diag- 
nosis is made of a paralysis of the deltoid from a rupture 
of the circumflex nerve, the neive is not so much injured as 
inflamed or bound in cicatncial tissue I believe also that the 
marked atrophy of the deltoid seen in these cases is the result, 
not so often of a complete or a paitial rupture of this nerve as 
of the compression of the nerve by the extravasation and the 
associated neuritis and perineuritis, of the consequent adhe- 
sion, and of the scapulohumeral limitation of movement, which 
throws the deltoid out of action more than any other muscle 
because it is the great abductor of the arm 

Delbet and Cauchoix collected from the literature 33 cases 
m which symptoms of paralysis of the muscles of the upper 
extremity followed dislocations of the shoulder, and added two 
of their own, with another case in which the paralytic condition 
followed a fracture of the surgical neck of the humerus The 
evidence obtained from them, as these writers mterpiet it, 
pointed to traumatic lesions of the nerves, and m so far as it 
was demonstrated by operation and postmortem, it showed 
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involvement of the nerves m the axilla m most cases In my 
opinion, these cases can be best explained by the changes 
produced 111 the nerves by the inflammatory reaction induced 
by the extravasated blood, lymph, and synovial fluid, and the 
trauma of the neighboring tissues 

The autopsy in the case of Th Anger, performed seven 
days after the accident, revealed a bloody extravasation of the 
circumflex nerve to an extent of 2 cm , at the site of the capsu- 
lar tear and extending into the terminal branches of this nerve 
(The circumflex nerve passes backward between the subscapu- 
lans and latissimus dorsi muscles, and for a short distance 
lies directly on the capsule m the immediate vicinity of the 
tear, so that it is particularly exposed to the exciting causes of 
inflammation already referred to ) Bardenheuer m operations 
found intraneurilemmatic effusions, which he thought were 
produced at the time of the rupture of the surrounding blood- 
and lymph-vessels The condition of the nerves was distinctly 
inflammatory, and he considered it sufficient to cause the con- 
ductility of the nerves to disappear by the compression which 
the inflammation exercised on the nerves Nicaise found the 
circumflex nerve swollen, betiveen the inferior borders of the 
subscapulans and teres minor muscles (the neive here lies 
directly on the capsule), and the nerve was enclosed in a 
sheath of inflamed cellular tissue The histological examina- 
tion showed an intense perineuritis In another case Nicaise 
found the circumflex nerve bound m dense cellular tissue, m 
front of the capsule Panas found a roughening of the cir- 
cumflex nerve Vincent determined clinically a paralysis of 
the median and ulnar nerves, and the case coming to autopsy, 
he discovered these two nerves surrounded by a zone of thick- 
ened fibrous tissue separating the luxated humeral head from 
the second rib Muller found a complete disappearance of the 
axillary fat, which was replaced by resisting connective tissue 
It was difficult to follow the nerves toward the summit of the 
axilla on account of their adhesions In Wallis’s case the ter- 
minal trunks of the brachial plexus were adherent to the perios- 
teum of the humerus just below the surgical neck Delbet and 
Cauchoix met with similar conditions in their own three cases 
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There is little m these findings to show an actual ruptuie oi 
the involved neives, but much to indicate that they had been 
enveloped in a zone of inflammation due to the lesions m the 
suriounding structuies produced by the dislocations I be- 
lieve we may fairly assume that the neive lesions m those cases 
of paralysis fiom tiauma about the shoulder, without disloca- 
tion, aie of a similar chaiacter That actual neive rupture is 
not the lule m these cases, as I have seen them, is suggested by 
the fact that these paialyses tend toward recovery Either 
with the assistance of the physician 01 without it, persistent 
efforts are usually made to mciease the movement in the joint, 
and this tends to lengthen the contracted tissues, to favor ab- 
sorption of the inflammatory tissue, and to loosen adhesions, 
all of which favor a return of the nerves and muscles toward 
the normal Many of them, however, fall fai short of 1 cach- 
ing the normal Piolonged rest favors a more dense and per- 
sistent contraction of the tissues and a more permanent atrophy 
of the muscles and loss of powei There is a vanety of these 
cases, m which the humeral head falls appieciably below the 
acromion process, leaving a distinct depression between the 
two The joint becomes flail-like, the arm practically helpless, 
and to a less extent the forearm and hand This condition 
is vei y serious, I believe permanent and sometimes progressive, 
although my experience with it has not been extensive enough 
to warrant a positive expression of opinion I have purposely 
avoided discussing it here because it deserves more attention 
than I can give it now 

The following is the only case m which I have had the 
opportunity of observing the patient from the day of the acci- 
dent It presents a few features which are particulaily inter- 
esting and instructive 

A colored man, fifty-six years old, on June 26, 1910, was found 
unconscious m the subway, where he was employed as a laborer, 
and 111 an unconscious and delirious condition he was brought to 
the University Hospital, wheie he was admitted to the service of 
Professor J William White, to whom I am indebted for the 
privilege of reporting the case Examination showed a cut over 
the right eye, a contusion on the back of the head, and subcon- 



TRAUMATIC PARALYSIS OF ARM 


85 

junctival ecchymosis of the right eye The pupils were equal 
and reacted to light, and theie was no bleeding from the nose 
or ears On the following day on account of lus delirium and 
outcries he was placed m a side room, and because of the violence 
with which he threw himself about, he was strapped down by the 
wrists and ankles In going over the matter later with the in- 
terne and the attending nuise, both were positive as to the 
violence with which he threw about his two aims, and both were 
satisfied that theie could have been no loss of power m them 
at that time My own recollection of the patient’s actions during 
my visits, and the fact that he had been strapped down by the 
wrists confirmed these statements On the third day the uncon- 
sciousness had cleared slightly, and it was observed that he could 
not raise his left arm 01 forearm from the bed and that he had 
very little power m that hand On the following day there was 
slight improvement m power m the hand and forearm, but he 
could not move his arm On passive abduction at the shoulder 
aftei the arm passed a right angle, the patient, who was conscious 
enough by this time to appieciate it, complained of pam in the 
axilla and resisted the movement There was also marked ten- 
derness on pressure in the axilla On full abduction there was 
observed a considerable but well-outlined swelling about on a 
level with the shoulder-joint It suggested a hcematoma Al- 
though the mental condition improved very much, there was little 
change m the condition of the left upper extremity On July 2, 
a neurological examination was made by Dr J W McConnell, 
and the following facts noted No disturbance of the pupils or of 
the sphincters Patient complains of a sensation as if the left 
hand, forearm, and arm were asleep The muscles of the whole 
extremity are extremely weak Those of the right can be well 
performed except abduction, which when performed actively 
or passively, seems to cause considerable pam referred to the 
shoulder-joint The same condition obtains on the left side with, 
additionally, when the abduction is almost completed, a distinct 
swelling which appears just behind the pectoral border This 
swelling is soft and not to be found on the right side under similar 
circumstances 

Individual movements can be made as follows Extension, 
flexion, and abduction of the fingeis of the left hand performed, 
but much less well than on the right side Extension and flexion 
of the hand at the wrist-joint are less well performed than on 
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the right, but bettei than the movements of the fingers Prona- 
tion on the left side better performed than supination, but both 
movements better than on the right side Flexion of the foi earm 
gives distinct conti action of the biceps Distinct contraction of 
the supinator longus but much less power than would be ex- 
pected from such a contraction Same is true of extension on 
this, the left side Voluntary abduction of arm very slight At- 
tempt at adduction causes distinct movement of adductor muscles 
but very little movement of arm Passive rotation of arm on its 
long axis is fairly well performed, and the excursion is quite as 
large as m the right arm Electrical examination shows prompt 
galvanic response in normal series There is an area of hypal- 
gesia in left hand, including an area on the ulnar side of the 
dorsum of the hand up to the stvloid process of the ulna and ex- 
tending over to and including the third metacarpal (middle finger) , 
also over the dorsal surface of the little finger and dorso-ulnar 
surface of the palm to the median line and fissure in palm, indi- 
cating the metacarpophalangeal articulations Reflexes normal 

I had not observed any trouble with the right shoulder and 
arm until Dr McConnell discovered it, nor did I know that the 
left was involved until the interne, Dr Sprowl, called my atten- 
tion to the weakness in the hand and forearm I concluded that 
I was dealing with a bilateial tear of the axillary portion of the 
shoulder capsule I endeavored to prevent contraction of the 
capsule by forcing once daily each arm into full abduction 
Against the complaints of the patient I persisted m this effort for 
about two weeks, but the resistance and pam gradually increased 
and I concluded to give it up The right shoulder now gave him 
most trouble, and the resistance was more marked than on the 
left side Hoping to prevent further contraction of the capsule 
on -this side, I fixed the shoulder by a plaster cast, with the ami 
at slightly less than a right angle The cast was removed nine 
days later The scapulohumeral limitation of movement and loss 
of power in the arm were more marked than on the left side, on 
which the loss of power below in the hand and forearm was much 
more evident 

August i The patient had been receiving foi several days in 
the orthopajdic gymnasium massage and passive movements, but 
he now insisted on going home, which he was permitted to do 
Although he promised to return for further treatment, he failed 
to do so 
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That the paralysis m this case was not due, primarily, to a 
traumatic lesion of the brachial plexus, is shown by the fact that 
for about 48 hours the arms weie moving about vigorously, 
and straps at the wrists were required to restrain them The 
first evidence of loss of power was detected on the third day in 
the left extremity, that m the right arm not until about a week 
had passed That the lesions which caused all the trouble were 
m the axillie of both sides was clearly evident from the severe 
pam there on abduction of the arms and the associated scapulo- 
humeral limitation of movement The localized swelling in 
the left axilla suggesting a hsematoma gradually disappeared 
and was no longer evident when the patient left the hospital 
It indicated strongly that its location directly under the 
shoulder-jomt was due to a tear of the axillary portion of the 
capsule and consisted of a collection of blood from torn vessels, 
possibly also of lymph and synovial fluid The pressure of the 
extravasated material and inflammation about the nerves will 
account for the gradual development of the nerve symptoms, 
which appeared earlier on the side on which the extravasation 
was most marked The whole clinical picture, to my mind, is 
one that can be accounted for only by an extensive tear of the 
axillary portion of the capsule on each side 

In connection with this case I would again call attention to 
Schulz’s observations Of the 160 dislocations of the shoulder, 
he studied only the 54 uncomplicated cases, 1 e , uncomplicated 
at the time of the dislocation and the reduction by any nerve 
paralysis Therefore, the evidence of involvement of the 
nerves which developed later can be accounted for only by 
assuming that it was the result of, and secondary to, the joint 
condition, as 111 my case Schulz so concluded 

Another similar condition, the pathology of which has 
never been satisfactorily explained, is the infantile obstetrical 
paralysis, or brachial birth palsy Duchenne 7 was one of the 
first to call attention to it Unfortunately I have not been 
able to gam access to his contribution on this subject and the 
following is a translation of his conclusions by H M 
Thomas 8 “ Certain violent obstetrical measures, which may 
be necessary during the difficult lowering of the arm after 



88 


T TURNER THOMAS 


the body of the infant has been born, 01 the stiong ti action 
on the shoulder by a finger introduced m the shape of a hook 
m the axilla, after the head has been born, may at times pro- 
duce a paralysis of the aim, localized m the deltoid, infra- 
spinatus, and fiexois of the foieaim, and characterized by the 
falling of the arm close to the side of the body, the rotation of 
the arm inwards, and extension of the forearm on the arm 
The piognosis of this paralysis is, in geneial, giave, it may be 
cuied by local faradization, but if this is abandoned, it becomes 
incurable and pi oduces atrophy of the member ” Erb calls 
attention to the similanty between these cases and those in 
which the brachial plexus is injured in adults, and believes 
that they are due to piessure at Erb’s point, situated 2 to 3 cm 
above the clavicle and somewhat outwards from the posterior 
border of the sternocleidomastoid and just m front of the 
transverse process of the sixth ceivical vertebra Stimulation 
at this point produces a simultaneous contraction of the deltoid, 
biceps, brachiahs anticus, and supinator longus (apparently 
usually also of the infraspinatus and subscapularis) Thomas 
says that, why such vaiymg conditions as are known to pro- 
duce the paralysis should always make pressure at this point, 
was not explained Carter was the first to advance the theory 
that in the great majority of cases stretching of the upper 
roots of the brachial plexus, and not pressure on the plexus, 
was the cause of the paialysis The latter view seems to be 
the generally accepted one at the present time Schoemaker 0 
collected 95 cases from the literature, and of these, 55 were 
head presentations and 40 breech Without going into such 
a general discussion as the question deserves, I wish merely to 
call attention to a few facts, which will, I believe, justify the 
suggestion that a tear in the axillary portion of the capsule of 
the shoulder- joint may be the explanation of the condition 
found m many of these cases Pressure at Erb’s point has 
never been established as the cause Stretching of the upper 
loots of the brachial plexus, with laceration, ought to produce 
more f 1 equently a more complete and permanent paralysis than 
is exhibited m these cases There is a difference of opinion 
as to the permanency of the paralysis, but most authorities 
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bent position, would more satisfactorily explain the thickening 
of the cervical fascia and the cicatncial tissue about the nerve- 
loots, than would a small tear in the perineural sheath or a 
lupture of one or two nerve-roots If the continuity of a 
nerve-root was broken by traction, the divided ends would 
probably fall together again as soon as the traction was 
removed, when we would have a more peifect approximation 
than could be obtained by the most perfect suturing aftei the 
excision of a portion of the root The cicatricial band of 
union between the ruptured ends might be difficult to locate 
and recognize months or years later, in an adherent mass of 
tissue The question might fairly be raised as to how a separa- 
tion of 2 5 cm between the ends of the divided root is to be 
explained In amputations we retrench the nerve-ends, be- 
cause they do not tend to retiact, and if not so treated are 
likely to become caught in the surrounding scar tissue There 
is not enough movement of the sui rounding structures to 
account for so much separation, and the contraction of the 
cicatricial tissue between the nerve-ends should draw them 
together I should regard the theory that traction on the 
upper roots of the brachial plexus as the cause of these birth 
palsies is not yet established 

In a head presentation, when the head is born the next step 
is to deliver one arm, which then occupies a position of abduc- 
tion If the scapula did not move with the arm, this would be 
nearly the normal limit of abduction Abduction beyond a 
right angle is permitted by movement of the scapula, which is 
produced by tension on the corresponding muscles, and particu- 
larly on the axillary portion of the capsule Traction on this 
arm to aid the delivery of the lest of the body must apply a 
dangerous foice to the tense axillary portion of the delicate, 
infantile capsule H M Thomas l eports three cases 

The first was seen six weeks after birth It was a head presentation 
and forceps delivery The right arm was born first and traction was 
made on it Paralysis of this arm was noticed soon after birth In the 
second case, seen eight days after birth, the labor was normal up to the 
delivery of the head The delivery of the shoulders was difficult The 
anterior (left) shoulder was engaged under the symphysis and was deliv- 
ered only after considerable difficulty The head was depressed until this 



TRAUMATIC PARALYSIS OF ARM 


89 

consider that the majority of cases tend to recover more or less 
completely The most positive evidence that I have found m 
favoi of stretching of the roots of the plexus is that offeied 
by Claik, Taylor, and Prout 10 It would seem, at first thought, 
that their evidence could not be controverted, yet it does not 
seem that operation for these cases is being generally adopted 
Apparently the prime object of their work was to show that 
man)'- or most of these cases could be cured only by operation 
In seven cases seen within a period of two years, they excised 
portions of the involved roots and sutured the ends together 
In one case the rupture involved the entire plexus Five of 
the remaining six showed the maximum damage above the 
junction of the fifth and sixth cervical roots, and one below 
it In one, the fifth root was found torn across, and the ends 
separated about 1 cm and bound down by connective tissue 
In one case the fifth ro6t was torn across just below the junc- 
tion, and the distal end displaced mwaid and downward about 
2 5 cm to the front of the scalenus anticus, where it was ad- 
herent They do not refer to any cases not operated on, and 
one is m doubt as to whether they operated on all their cases 
If they did, then they evidently regard the prognosis as more 
unfavorable than most authorities In the discussion which 
followed the reading of Walton’s paper, 11 before the American 
Neurological Association, it was developed that no neurologist 
present, except Lezynsky, had ever seen an obstetrical birth 
palsy m an adult Lezynsky saw one at twenty years and 
another at seventeen years, m one of which there had been a 
dislocation at bnth He saw another case in a child in which 
there had also been a dislocation at birth Accoidmg to the 
conception of the pathology entertained by Clark, Taylor, and 
Prout, the usual result of traction is to produce a tear in the 
penneural sheath, with a resulting small hemorrhage into and 
beneath the sheath and infiltrating the strands of nerve-fibres 
and the meshes of the epmeurium In all their operative cases 
they found the deep cervical fascia invariably thickened, espe- 
cially over the plexus An extravasation of blood, lymph, 
and synovial fluid, 4 or 5 inches upward under the clavicle, 
from an injured shoulder-jomt, with the infant in the recum- 
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tically well when the tieatment was abandoned The tieat- 
ment was begun early, and in ten weeks the passive motion 
could have stretched the recent cicatricial tissue easily, and with 
the massage could have aided materially m the absorption of 
the repaiative new tissue and adhesions of the neives, the 
condition of which was probably improved by the electricity 
An injury to the loots of the biachial plexus would probably 
not have lecovered so quickly 

Guillemot 12 repoits a remaikable senes of 12 cases, ob- 
served between the ages of fourteen and twenty-five years 
The histones showed that all had been delivered either by 
podalic veision or by the breech, and by the same midwife 
In 7 cases both arms were paialyzed and in 5, only one arm 
Internal rotation was noted in 15 arms, and in 4 it was not 
obseived Scapulohumeral ankylosis was positive in 13 
shoulders, slight 111 1, and piobably present m the remainder, 
judging from the associated statements The paralysis was 
observed within a few days aftei birth in all but 2, and in 
connection with these 110 statement was made showing when 
it was first noted In many of the cases there were associated 
joint lesions in the shouldeis, elbows, and wrists, proving 
conclusively, says Guillemot, that strong ti action must have 
been made on the arms m delivery That the condition of the 
aims was not due to myelitis, was indicated by the fact that 
m all, the patellar reflexes were normal and m none was there 
any weakness in the lower extremities Sensation was better 
preseived than motion, and m several cases in which the 
paralysis was almost total, theie was neither anaesthesia nor 
analgesia In 11 cases the history pointed to a breech piesen- 
tation It will be recalled that of Schoemaker’s 95 cases, 55 
were head piesentations and 40 breech, although for all labors 
the former are relatively much more common than the latter 
The evident relationship between breech presentations and 
birth palsies has been explained upon the basis of the traction 
on the after-coming head, and consequently upon the cervical 
roots of the brachial plexus It has been shown that the palsy 
frequently occurs when the bath has taken place without trac- 
tion on the head In a breech presentation, when the body is 
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shoulder slipped under the symphysis and was delivered, when by elevating 
the head (thus forcing the left arm into extreme abduction), the other 
shoulder was delivered without much trouble The left arm was paralyzed 
It was observed of this case that the shoulder could not be abducted 
nor the arm rotated outward In the third case, after a difficult forceps 
delivery of the head, the shoulders became fixed, and traction was made 
on the head flexed toward the right shoulder (evidently to deliver the 
left arm, which must have been forced further into abduction m the 
delivery of the opposite arm) It was the left arm that was paralyzed 
In none of the three were the reactions of degeneration found 

I have referred to these cases because they present some 
evidence to show that forced abduction was employed m just 
the arm which was afterward found paralyzed The most 
characteristic feature m cases due to a tear of the axillary por- 
tion of the shoulder- joint capsule is the scapulohumeral anky- 
losis, although, as already shown, it can easily be overlooked 
If it were present in ( all birth palsies it would point very 
strongly to a capsule lesion as the cause of this condition It 
cannot be accounted for on the basis of a lupture of the roots 
of the plexus It was clearly present m Thomas’s second case, 
it might have been m the others Schoemaker reported two 
cases of his own In one the affected arm was in marked in- 
ternal rotation, and when it was raised and let go, it fell back 
It is not stated that there was or was not resistance to abduc- 
tion In his second case, there was marked scapulohumeral 
ankylosis, almost complete Duchenne called attention to the 
internal rotation of the arm, and it was present in all three 
of Thomas’s cases It is explained on the basis of the paralysis 
of the external rotators of the humerus The theory of a torn 
axillary portion of the capsule will explain it Abduction 
and external rotation drag upon the lacerated capsule and 
thus produce pam m the early stages Therefore, the arm is 
held in the position of rest, adduction, and internal rotation 
Later from cicatricial contraction the ankylosis tends to be- 
come permanent The results of treatment m Thomas’s cases 
are suggestive of a capsule rather than a nerve lesion He 
employed passive motion, massage, and the galvanic current 
The first patient was found dead in bed with its mother three 
weeks after treatment was begun In the second case (m ten 
weeks) and m the third (time not given), the child was prac- 
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birth palsy. The visits were not continued long-, as the child was 
too young At eight months, he was taken back to the same 
hospital, and again received electrical treatment, which seemed to 
indicate that a diagnosis of birth palsy had been made, but the 
mother was never told what was wrong with the arm When I 
found him, recently, the arm was hanging at the side, rotated 
internally, and considerably shorter than the opposite arm (see 
Figs i and 2 ) lie had regained considerable power, and could 
abduct the arm to an angle of about 140 degrees. The limitation 
was due chiefly- to a mechanical obstruction at the shoulder, but 
for which he could probably have raised his arm in full abduction 
There was a well-marked wrist-drop and an evident atrophy of 
the deltoid Dr J W McConnell, by electrical examination, 
found a paralysis of the musculospiral nerve The parents had 
never been told by any one that the child had a dislocation of 
the shoulder Upon inspection the picture was that of a brachial 
birth palsy, but after palpating the shoulder carefully because of 
a peculiarity in its shape, I detected a subacromial dislocation 
The humeral head could be pushed forward, evidently into the 
glenoid cavity, but not as far forward as normally. It would not 
stay in this position if the pressure was removed, and could not 
easily be held there when the boy abducted or adducted his arm 
It seemed to be more easily fixed in the noimal position when the 
arm was in abduction The patient’s brother, now about twenty- 
five years of age, insisted that he had observed from the birth 
of the patient that the shoulder was out of place 

On October 28, 1910, he was admitted to the service of 
Professor J William White, in the University Hospital, and 
on the following day I operated on him The incision was made 
along the posterior border of the deltoid, which was retracted 
upward The tendon of the infraspinatus muscle was divided 
ti ansversely, the capsule exposed, and the joint opened The 
glenoid surface had not the normal cup shape, but was rather 
convex, with a tendency to slope backwai d, favoring the slipping 
posteriorly of the humeral head into the dislocated position 
The head was placed in its normal position and the arm held at a 
right angle with the body while the capsule was shortened to hold 
the head m this position The infraspinatus tendon was repaired 
by suture, and the wound closed without drainage After the 
dressings were applied the arm was fixed in nearly full abduction 
by a light plaster cast, and an opening left through which the 
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delivered the anus are forced into extreme abduction along- 
side of the after-coming head, and any turning of the body 
to one side or the other to assist in the delivery of one aim 
throws that arm into still more marked abduction The dangei 
to the capsule is then extreme, so that skill and caie would 
be required to avoid its rupture The associated joint lesions 
of the shoulders, elbows, and wrists pioved conclusively that 
strong traction was made on the ai ms in delivery, as Guillemot 
said, not on the head 

The mam point that I have ti led to make is that the pathol- 
ogy underlying many of these brachial birth palsies is that of 
a dislocation of the shoulder, or its analogous condition, a 
sprain The paper of Schulz and that of Delbet and Cauchoix 
emphasize the importance of the dislocation, m similar cases 
not occurring immediately after birth I believe that a careful 
search of the literature would show that it bears an equally 
important relation to the birth palsies Lewis 13 reported a 
case, which had been diagnosed as a birth palsy and m which 
a posterior dislocation was recognized and reduced The 
patient recovered full use of the arm Young 14 reported a 
similar case and directed attention to the frequency with which 
dislocation of the shoulder is mistaken for birth palsy He 
adds that if the dislocation is allowed to continue it will pro- 
duce a pressui e palsy resembling a birth palsy 

Through the kindness of Dr R H McCombs, registrar of the 
Children’s Hospital of Philadelphia, I was enabled to trace a 
case of brachial birth palsy, which had appeal ed at the dispensary 
of this institution, July i8, 1906, when three years of age, on 
account of an inguinal hernia It was noted in the history 
that the patient had a birth palsy of the right arm He never 
returned to the dispensary He is now seven years old From 
the mother I learned that instruments had been employed at birth, 
and that the left humerus and the right clavicle had been frac- 
tured, showing that strong traction had probably been made on 
the arms m delivery On the following day the right arm was 
observed to hang helpless at the side At two months of age, he 
was taken to a nervous dispensary of another hospital, where the 
attending physicians are particularly competent to recognize a 
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poitant difference in the forced abduction applied to the in- 
fant’s aim at birth and that applied to the arm m the usual 
accidents in adults In the adult the limb is used for defense 
and is placed or emplojed by the patient himself, according to 
the natui e of the accident In the infant at birth, the limb is 
used as an aid 111 delivery and is controlled by a second person 
In a fall on the hand, which is probably the most frequent cause 
of dislocations of the shoulder in adults, we have, m addition 
to the forced abduction, a push m the long axis of the limb in 
the direction of the shouldei At birth, assuming that ti action 
on the arm is the cause of the dislocation, we have, in addition 
to the foiced abduction, a pull in the long axis of the limb, 
away fiom the shouldei, a force directly the opposite to that 
sustained in a fall on the hand w Inch produces an anterior dis- 
location Since the long axis of the glenoid ca \ity is oblique 
from above dowmvaid, a strong pull on the fully abducted arm 
should tend to produce an upw r ard and backw ard dislocation 
The three cases I have referred to w'ould seem to indicate 
that a posterior dislocation of the shoulder m the new r -born 
is usually associated with a palsy If the same condition de\ el- 
oped m the absence of a dislocation it would piobably be called 
a buth palsy Why not in the presence of a dislocation ? 
Stimson says that paralytic dislocations of the shoulder are 
paiticulaily fiequent in the new-boin, and that Duchenne saw 
eight of this kind in ten ) ears Panas quotes Duchenne as say- 
ing that before his attention was atti acted to this complication, 
he had ovei looked it m other cases According to Panas, 
Duchenne called attention to the fact that there w r as diminution 
of electiical contractility and atrophy of the muscles supplied 
by the mtisculospnal and ulnar neives in these cases As 
aheady stated, I have failed to obtain access to Duchenne’s 
contribution on this subject In my opinion, there is room for 
question as to whethei all of these dislocations are paralytic, 
t e , that the dislocations are the lesult of associated paralysis 
I believe that m my case it w^as not, but that the paralysis w r as 
the result of the dislocation The reduction of the dislocation 
in the case of Lewis and m that of Young was followed by a 
disappearance of the paralysis In my case the dislocation has 
existed so long that moie or less permanent changes may have 
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wound could be exposed Healing occurred by first intention 
and the skm sutures were removed on the seventh day On about 
the twelfth day the patient developed symptoms of scarlet fever 
and was removed to the Municipal Hospital The cast was there 
removed two weeks after operation In about a week the arm 
could be brought to the side of the body, and the patient was 
permitted to use it as he lay m bed On September 2, I saw 
him at the Municipal Hospital, and then observed that the dislo- 
cation was recurring, the tendency of the humeral head being 
to force its way back to the dislocated position, probably on 
account of the abnormal shape of the glenoid cup There was 
evident at this time a marked improvement m the muscles supplied 
by the musculospiral nerve, as shown by the disappearance of the 
wrist-drop When both arms were held out from the body, the 
hand on the affected side was held in exactly the same position 
as on the sound side, 1 e., with the palms facing downwards, both 
hands were in dorsal flexion at the wrist and on the affected side 
was held in this position without any apparent difficulty I be- 
lieve that this degree of improvement in the musculospiral nerve, 
during the few weeks m which the humeral head was kept m the 
normal position and the nerve thus probably relieved of abnor- 
mal pressure, proves that if the humeral head can be kept in its 
normal place the arm will become much stronger and a very useful 
member. 

We have here another case like those of Lewis and of 
Young, m which a posterior dislocation of the shoulder occur- 
ring at birth was mistaken for a birth palsy. The clinical pic- 
ture of birth palsy was present in all three They show, I 
believe, that there is a close etiological relationship between the 
two conditions 

Similar palsies m the adult, from trauma about the 
shoulder, are due m the great majority of cases, I believe, to 
tears of the axillary portion of the capsule While probably 
true, this is not so clear m the accidents of birth involving the 
upper extremity Forced abduction tends to produce an an- 
terior dislocation, but that occurring at birth is almost always 
posterior Forced abduction tears the axillary portion of the 
capsule, but what is the relation between this and a posterior 
dislocation which must tear the posterior portion also ? The 
following explanation may have some value There is one im- 
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troublesome symptoms In connection with this case we might 
consider the one previously mentioned, in which the palsied 
hand movements returned almost to the noimal, so far as free- 
dom of movement was concerned, immediately after the tear- 
ing of the contracted portion of the shoulder capsule If m 
the second case, as in the first, the trouble in the shoulder 
had not been recognized, and the patient had been a clerk 
whose livelihood depended upon the use of his hand in writing, 
I can imagine the weakness m the hand attracting most atten- 
tion I have already reported a case, in which both shoulders 
were stiff and painful from rheumatism, and in which in one 
aim a diagnosis of writer’s cramp was first made, then of neu- 
ritis of the arm by another physician, and of dislocation of the 
shoulder by a third physician, which was probably the cause of 
the aggravated condition in that arm Turner and Stewart 15 
sa) that in some cases the pam is occasionally severe, and 
affects the upper arm and shoulder as well as the forearm and 
wrist They also say that examples of occupation neurosis are 
seen m men who undergo repeatedly muscular efforts, as 
blacksmiths, in whom the upper arm and shoulder muscles, 
especially the triceps and deltoid, are implicated Poore 10 
says that he recalls cases of writer’s cramp in which excessive 
efforts with a crow-bar, pulling hard upon a rope on board 
ship, wringing of clothes, and severe traction on one arm while 
getting off an omnibus 111 motion were each followed by an 
inability to perform delicate acts In the discussion which 
followed the reading of a paper by Poore 17 on writer’s cramp, 
Godlee referred to a case which had a clicking m the shoulder 
and a good deal of pain, apparently muscular The shouldei 
was supposed to be diseased, as the result of an injury, but 
Godlee could not make it out as diseased It would seem, 
therefore, that many of the craft palsies are distinctly trau- 
matic m origin It will be recalled that in many of Schulz’s 
cases, which followed dislocations of the shoulder, movements 
absolutely necessary for many occupations could not be per- 
formed at all or only to a slight extent It is not necessary 
that the scapulohumeral ankylosis be marked, to be associated 
with severe pain and weakness in the arm as I have seen m 
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taken place m the nerves and muscles, and a return to the noi- 
mal may be impossible The prompt improvement following 
operation, however, is very encouraging I believe, however, 
that if the dislocation had been recognized at birth or soon 
afterwards and had then been reduced, a complete cure wotild 
probably have followed The only positive nerve paralysis at 
the present time, after the dislocation has existed seven years, 
is m the musculospiral Could the dislocation be responsible 
for this isolated paralysis ? The course of this nerve and its 
relation to the humerus is peculiar to it In the lower part of 
the axilla, it begins to pass backward, and then passes obliquely 
around the upper half of the humerus close to the bone The 
backward dislocation of the upper end of the humerus forces 
the nerve backward with it and must exert an abnormal com- 
pression on it, the seven years’ existence of which might be 
responsible for the present condition of the nerve and the 
muscles it supplies The results of operation m this case 
would seem to support this view Those cases in which there 
is a depression between the acromion and the humeral head, the 
joint flail, and the muscles paralytic, are relatively common soon 
after birth, but as already stated I expect to take up this subject 
m another paper, so that I shall avoid its discussion now 
Believing as I do, that m tears of the axillary portion of the 
shoulder capsule we have a hitherto unrecognized cause of 
many nervous disturbances m the upper extremity, the pathol- 
ogy of which has been m doubt, I feel justified in suggesting 
a possible relationship between this injury and some of the 
craft palsies In a previous paper 1 I reported a case of stiff 
and painful shoulder with loss of power m the arm, m which 
diagnoses of neuritis and of osteo-arthritis were made The 
patient is a well-educated man, who was disposed to investigate 
and to interpret, so far as possible, the meaning and cause of 
the symptoms of his condition He was first m the hands of 
a physician for some months, who was anxious to discover the 
underlying cause of the trouble, and I had examined the arm 
for the first time , yet none of us had suspected the existence of 
the marked scapulohumeral ankylosis, the gradual elimma- . 
tion of which was followed by a disappearance of all the 
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the back muscles, which would most resist the associated move- 
ments of the scapulae in forced abduction at the shoulder, which 
I believe occurred in the original accident There was more 
acute tenderness in the left axilla directly under the joint than 
anywhere else m the body, and I thought that there was still 
a slight trace of ecchymosis in this axilla, more than three weeks 
after the accident About six weeks after the last visit she re- 
turned and complained that she could not voluntarily abduct the 
arm beyond a right angle On account of pam m the shoulder 
she had neglected to continue the forced exercises, and the recur- 
rence of the scapulohumeral limitation was the result The pam 
and numbness down the arm and forearm to the hand, and the 
loss of power m the hand, could be satisfactorily explained by a 
perineuritis and neuritis of some of the branches of the brachial 
plexus, particularly of the ulnar nerve, due to inclusion in the 
inflammatory aiea adjacent to a tear in the axillary portion of the 
shoulder capsule 

The impol tant fact here is that, four weeks after the acci- 
dent, when there was little or nothing to suggest a nerve lesion 
m the axilla, the palsy of the hand should be so marked as to 
set jously impair her ability to follow her usual occupation, and 
to cause her to diop such light objects as a drinking glass 
There is no doubt in my mind that the weakness m the hand 
was due to the shoulder-joint lesion, and it seems to me that 
the case might be classed with the craft palsies The patient 
did not associate the hand weakness with the shoulder con- 
dition, but regarded it as one of a number of isolated effects 
of the accident, among which are the pain m the leg, in the 
back, about the shoulder, and the pam and numbness in the 
arm and forearm 

Concerning the treatment of these cases, I would place 
the emphasis first on overcoming the scapulohumeral limitation 
of movement by suitable exercises and massage, the condition 
of the neives and muscles at the same time being improved 
by electrical stimulation I would prefei to delay the final 
determination of the presence or absence of an actual rupture 
of nerve-fibres and the localization of such a lesion until the 
movements of the shoulder-joint were normal and the effects 
of compression or adhesions of nerves had been eliminated 
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one case The blood, lymph, and synovial fluid, which extrav- 
asated about the large nerve-trunks soon after the original 
accident, may have induced sufficient adhesions about them to 
mterfeie with their functions, and therefore with the functions 
of the muscles they supply , or as already stated, the weakness 
m the extremity, including the hand, may be due to the limi- 
tation of motion at the shoulder Erb says of these cases that 
electrical examination, as a rule, shows no noteworthy changes, 
and that we are still very much in the dark with regard to their 
real nature 

The following case, seen recently with Dr R S Dorsett, is 
very suggestive. The patient, a trained nurse, was thrown 
violently m a street car collision, striking, she says, against her 
right shoulder In consequence she suffered severe pam m 
various parts of the body, but particularly in her left arm, left 
leg, and in the back between the scapulae. I saw her for the first 
time 26 days after the accident She then had considerable ten- 
derness on pressure between the scapulae, and since the accident 
had suffered from pam and numbness in the left upper extremity 
from the shoulder to the hand, where it involved the three fingers 
on the ulnar side An important part of her work is the giving 
of massage and her chief complaint at the present time is that the 
loss of power m the left hand interferes with her ability to per- 
form the massage movements. She is very much worried also 
because, from time to time quite unconsciously, she drops objects 
from her hand, such as a drinking glass, recognizing the fact only 
when the crash of the fallen object is heard. In order to estab- 
lish or exclude a tear of the axillary portion of the capsule, the 
fust symptom I looked for was scapulohumeral limitation of 
movement, and I found that full movement at this joint could 
be performed, actively as well as passively. It was not until a 
week later, on her second visit, that it occurred to me to ask 
if there had been any pain on movement in the shoulder, and 
she then stated that she had had much trouble in this respect, 
but that she had persisted constantly since the accident in forcing 
the painful and limited abduction. It was only for a few days 
before her first visit to me that she had been able to perform the 
full movement I diagnosed a slight tear of the capsule on the 
left side, with the possibility of a similar but still milder lesion 
on the light side The tenderness between the scapulae was over 
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but with the undei standing that forcible exercises are to be 
employed as soon as the pain will permit and before contraction 
of the cicatricial tissue sets in Most cases are first recognized 
as a serious condition in the chiomc stage, when the cicatricial 
tissue in the axilla is firmly contracted and very resistant 
Persistent and long-continued massage and forced movements 
may gradually stretch the contracted capsule to its normal 
length, but this will take such a long time that most patients 
will become discouraged and give up the treatment befoie it 
has accomplished the desired result The breaking up of the 
resistance under an anaesthetic at one sitting, and the employ- 
ment of measures to prevent a recontraction of the torn tissues 
have been very successful in the hands of a few men Kus- 
ter 18 found it necessary to repeat the breaking up process fre- 
quently in some cases, but this was evidently because he dressed 
the arm at the side of the body afterwards and permitted the 
recontraction of the capsule, which could then, however, be 
stretched more easily because the inflammatory material was 
more recent and yielding than before the manipulations had 
been carried out Kuster legarded some very old cases as 
intractable I have used this treatment in four cases with very 
satisfactory results and have not found it necessary to anaes- 
thetize the patient the second time, and I believe that the 
method will be successful, however old the condition may be 
The same efforts as in the acute stage must be made to main- 
tain abduction or to oveicome any recontraction, because what 
we accomplish by the foiced manipulations is to produce essen- 
tially the same conditions as existed immediately after the 
original accident 

There are some cases in which the chief complaints are of 
pain radiating down the arm and loss of power, and in which 
the movement of the shoulder is so free as to cause a slight 
scapulohumeral limitation of movement to be overlooked 
These are particularly likely to pass for cases of neuritis In 
one case of this kind I was satisfied that there was slight 
abnormal movement of the scapula on passive abduction, and 
that a contracted axillary portion of the capsule with associated 
adhesions of the neighboring nerves was responsible for the 
trouble, which had persisted for eight months and had pre- 
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The early recognition of a joint lesion and the associated axil- 
lary inflammation is of the greatest importance, but it is likely 
that the majority of the cases will continue to escape recog- 
nition until the conditions become chronic I have gone ovei 
the treatment more fully elsewhere 19 and will now only briefly 
review it 

In the acute stage, the seventy of the pain on movement 
may demand immobilization of the shoulder-jomt This is 
done preferably with the arm m full abduction, to prevent con- 
traction of the torn capsule during the healing process, which 
should be complete m two weeks This position is awkwaid, 
uncomfortable, and difficult to maintain, but the result is well 
worth the trouble it involves The Monk splint modified hy 
Codman 2 is a good one for the puipose A light plaster cast, 
including the upper part of the chest and arm to the elbow, will 
permit more complete abduction, more complete rest of the 
joint, and will not require as much care as the splint If theie 
has been a dislocation of the shoulder, it will probably be 
safest to bind the arm at the side, for three weeks, although 
I believe that a recurrence could be prevented with proper sup- 
port by adhesive plaster and a splint which would hold the arm 
at a right angle with the body The studies of Schulz show, 
m my opinion, that the fear of a recurrent dislocation is chiefly 
responsible for the frequent long-continued stiffness of the 
shoulder-j'oint and loss of power m the extremity I believe 
that we should balance the one danger against the other, and 
that with due precautions we can largely eliminate both At 
the end of two weeks’ immobilization, when there has been no 
dislocation, the arm should be gradually brought to the side 
of the body, after which massage and passive movements 
should be employed to bring about an absorption of the inflam- 
matory material m the axilla, the release of any adhesions 
which the nerves and other structures have contracted, and 
thus the return of motion m the joint and of power m the 
muscles Electrical stimulation will aid m the more rapid 
return of the nerves and muscles to the normal 

If the patient is young, strong, and ambitious, the awk- 
wardness of the fixation of the arm m the abducted position 
may be avoided by permitting him to keep the arm at the side, 
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adjacent nerves from the effects of the adhesions and com- 
pression which interfere with their function Electrical stimu- 
lation and massage are important in improving the condition 
of the arm If after the normal joint motion has been obtained 
and a reasonable period has been allowed for recovery of the 
nerves, the paralysis is still of such a character as to justify 
the diagnosis of a permanent paralysis of one or more nerves 
below or above the clavicle, the advisability of an operation 
to free the nerves of their adhesions or to excise a portion 
and suture the divided ends together may be consideied 

CONCLUSIONS 

Extensive laceration of the axillary portion of the capsule 
of the shoulder always occurs in anterior dislocations of this 
joint, which represent practically half of all the dislocations 
of the body Probably, while the arm is in forced abduction, 
many others occur, which are spontaneously reduced as the 
arm falls by gravity to the side of the body immediately after 
the accident, and the fact of their occurrence is never recog- 
nized Just as the milder lesion, the sprain, is more common 
at the ankle and wrist than the fracture, which results from a 
similar but more severe force, so, m all probability, are the 
sprains at the shoulder more common than the dislocations 
We can thus account for a laige number of cases in which the 
same capsule tear occurs 

The extravasation of blood, lymph, and synovial fluid, 
resulting from such a lesion, falls by gravity into the loose 
tissues of the axilla, where they surround and infiltrate some 
or all of the branches of the brachial plexus, giving rise to a 
non-infectious inflammation, which adds to the already existing 
compression of the nerves and induces a perineuritis and 
neuritis The interference with the function of the nerves 
caused by these conditions can account for the multiplicity of 
the nerve symptoms and the fugaciousness of certain symp- 
toms, so that one need not assume the existence of a traumatic 
lesion of the brachial plexus, its roots, or its branches, to 
account for them The post-moitem and operative findings in 
Delbet and Cauchoix’s cases, and the clinical findings in 
Schulz’s cases, support this pathogenesis 
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vented the patient from following his usual occupation, that of 
a machinist Under an anaesthetic I forced the arm into full 
abduction at the shoulder, with the usual tearing sensation, 
fixed it m abduction on a splint for a few days, and afterwards 
forced it twice daily into full abduction. Massage was em- 
ployed daily, and in six weeks he had obtained nearly full 
motion, much improvement m power, and was able to return 
to work at his trade The slightly contracted capsule was m 
all probability responsible for most of his trouble. It has not 
been convenient to employ electricity m some of my cases, but 
where I have used it there has seemed to be a more rapid return 
of power m the weakened muscles Whenever there is, m 
the muscles, an impairment of irritability to the electric current, 
its advantages are obvious 

In connection with the brachial obstetrical palsies, I have 
had only small experience, but I have been impressed with the 
idea that care is necessary m differentiating the various cases 
I am convinced that subacromial dislocations frequently co- 
exist and are overlooked, and that they are probably birth 
palsies as much as those m which there are no dislocations I 
believe that the dislocation had not been recognized m my case 
before I saw it The prompt improvement m the condition of 
the paralyzed muscles after the imperfect result of the opera- 
tion proves, I believe, that if the humeral head can be kept in 
its normal position without impairment of the movement of the 
joint, the condition of the muscles and nerves will return 
almost to normal If the dislocation had been reduced soon 
after birth, when the glenoid cavity had its normal confor- 
mation, m all probability it would have remained 111 place, 
and, after a longer or shorter period of “ paralytic ” symptoms 
such as probably follow all dislocations and vary according to 
the degree of involvement of the neighboring nerves by the sur- 
rounding inflammation and the effects of later adhesions and 
compression, the arm would have gradually returned to its 
normal condition I would interpret the existence of a scap- 
ulohumeral ankylosis m a case of infantile obstetrical palsy 
to mean that the cause of the paralysis was below the clavicle, 
not above it The treatment in such cases should aim at im- 
proving the motion of the joint, and in this way releasing the 
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Iodine in various fonns has been employed in surgical 
practice for many years, and its value as a skin disinfectant 
has always been appreciated by some surgeons An Austrian 
colleague tells me that he has resorted to it for fifteen years 
Its special usefulness as a skin disinfectant was brought to 
my attention by the article of Grossich in the Zenttalblatt fin 
CJnrurgic, 1908, page 1289 Many others were doubtless in- 
fluenced by this contribution, as the more general use of iodine 
seems to date from its appearance 

Grossich emphasized particularly the value of the tincture 
of iodine as an immediate disinfectant m emergency wounds, 
especially of the soiled extremities of the laboring class, with 
whom the usual prolonged and repeated procedures for the 
mechanical removal of dirt were out of the question 

I began to use the method tentatively in selected cases, 
and finally in October, 1909, adopted it as the routine method 
of sterilization of the skin, both in hospital and private prac- 
tice The year's trial finds me thoroughly satisfied with it, 
and I believe it 1$ better than any of our former methods foi 
the following reasons 

The results are fully as good and piobably better than 
with any other means of sterilization of the skin familiar to 
me 

Its greater efficiency in emergency cases 
Its absolute simplicity— saving time, labor, and expense 
for ante-operation dressings 

The avoidance of discomfort and psychical disturbance to 

* Read at the meeting of the New York Surgical Society, Dec 14, 1910 
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The infantile obstetrical palsies, m which one or both upper 
extremities are involved, may be the result of a similar axillary 
condition This implies that forced abduction of the arm, with 
or without traction on it and not traction on the head, is the 
impoitant causal factor Dislocations at birth give rise to 
similar palsies, and m these capsule tears undoubtedly occur 
The palsies associated with these dislocations are probably 
completely curable by the recognition and reduction of the 
dislocations soon after birth 

We may have m unrecognized capsule tears the pathologi- 
cal explanation of many craft palsies In this connection they 
at least deserve further consideration 

In traumatic brachial paralyses m adults, m infantile ob- 
stetncal, and in craft palsies, the shoulder-jomt should be ex- 
amined for a traumatic lesion, and if evidence of it is discov- 
ered, such as a scapulohumeral limitation of movement, the 
first therapeutic effoits should be directed towards obtaining 
a return of normal motion m the joint Operations on the 
brachial plexus, its roots, or its branches should be deferred 
until a paralysis from inclusion of the nerves m cicatricial 
tissue has been eliminated 
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At the end of the operation another quite light coat is 
applied to the immediate pioxnnity of the incision On very 
delicate skins this step will be wisely omitted 

Second Method — For the class of cases whose operation 
is scheduled to take place immediately, that is, within less 
than twenty-four (approximately) hours’ preparation, no 
water 01 watery solutions must come in contact with the 
aiea to be lodmized, and shaving, if any, must be done dry 
It has been found by experiment and observation that the 
swelling of the superficial layers of the skin by imbibition of 
water prevented the penetration of the tincture of iodine 
Grossich’s experience is ver}'- illuminating with dirty areas 
and no washing, primal y union, ordinarily clean surfaces, plus 
washing, frequent failuie of aseptic healing 

The method I have just descubed may seem so ridicu- 
lously simple that wonder will be probably expressed that 
it should be stated with such prolixity Experience has shown 
that in hospital practice it is extraordinarily hard to replace 
complex or traditional methods by simpler ones It took 
months to overcome the ingenuity and wiles of house stafE 
and nurses, who would persist in using some part of the 
discarded procedures or try to introduce modifications based 
on some fantastic theory of improvement 

I note also in visiting other institutions that the methods 
of applying the iodine vary a good deal Recently I saw it 
applied as a third coat on the operating table, the intervals 
of application being of some hours 

One operator tells me he has stopped using iodine because 
it prevents his judging of the tension produced by tying of 
the skin sutures 

In the year ending October i, 1910, m my service at St 
Luke’s Hospital, the iodine has been used as just described 
m all of the thousand and odd operations where disinfection 
of the skm is feasible, but exception is made of the scalp, 
scrotum, and perineum, as so far I have judged it prudent 
not to risk the more severe irritations likely to occur m tliese 
regions, 
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the patient m abolishing the trying and oftentimes terrifying 
“ preparation ” 

The suppression of the painful and dangerous dermatitis 
frequently provoked by soap poultices and antiseptic solutions 
The drawbacks are theoretically blistering and desquama- 
tion may follow, but if the method is applied as I describe it, 
these are reduced to a negligible minimum 

The method which I have established m my service at St 
Luke’s Hospital is as follows, a variation existing between 
deliberately planned operations and the more urgent. When 
time allows the patient should be shaved the day before opera- 
tion m the ordinary manner with soap lather, which is then 
washed off. The usual lule m hospital practice of giving a 
patient a full bath if his condition permits need not be modified, 
provided always it is a day before operation 

After the shaving nothing more happens till the patient 
has been placed on the operating table the next day and 
primary anaesthesia has been obtained (It should be em- 
phasized that the patient is on the operating table and not on 
a stretcher or couch, involving handling and disarrangement 
of the operative field m the transfer to the table ) The 
anaesthesia should also be sufficient to allow the patient to be 
easily maintained in the proper position The surface to be 
sterilized, e g , the whole abdomen, no matter where it is 
proposed to incise, is exposed and one coat of the official tinc- 
ture of iodine is applied with any suitable material, such as a 
gauze “ wipe ” Pamt brushes or other means which are used 
011 several patients are to be avoided 

The iodine should be allowed to dry spontaneously, as 
much as five minutes may be required, the greater degree of 
dryness obtaining the less easily the iodine will be removed 
by subsequent handling The area so treated must remain 
fully uncovered during the drying, and the attempts of the 
nurses to encroach on it with their application of towels and 
“ drapery ” must be discouraged 

When well dry, the surface not necessary for the actual 
operating space is suitably covered with dry towels. 



DRY IODINE CATGUT. 

A TURTHER CONTRIBUTION UPON THE SUBJECT, WITH AN IMPROVED METHOD 

OF PREPARATION 

BY ALEXIS V MOSCHCOWITZ, M D., 

OF NEW YORK, 

Visiting Surgeon Hflr Mornh Hospital, 4 Adjunct Attending Surgeon Mount Sinai Hospital 

In a previous communication 1 I recommended a modifica- 
tion of the Claudius catgut, whereby the gut is used dry in- 
stead of wet For over six years this catgut has been m 
constant use by nearly all the surgeons connected with Mount 
Sinai Hospital, and has amply demonstrated that it possesses 
all the necessary qualifications of an ideal ligature and suture 
material Unfortunately, about a year ago, the source of 
supply of our raw material went out of existence, and the cat- 
gut prepared from material from other firms, though better 
to look at and considerably more expensive, was soon found 
to be deficient in tensile strength The other qualities of dry 
gut were, however, so satisfactory that we were loath to give 
up the use of iodine catgut entirely, and I therefore set myself 
the task to devise, if possible, a method which would render 
the poorer qualities of the raw material as serviceable as the 
original 

It seemed to me that the only ingredient m the original 
solution of Claudius which could cause a loss m tensile strength 
of the catgut was the water Recognizing the tanning and pre- 
servative powers of alcohol, I determined to substitute this 
fluid, instead of the water in the immersion fluid After im- 
mersing catgut, therefore, in various alcoholic iodine solutions 
for different periods, and allowing the catgut to dry, I tested 
the tensile strength and found that at the end of six months 
it was not impaired, if anything, particularly the smaller sizes 
(Nos i and 2), increased 

1 Annals of Surgery, Sept, 1905 
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The results have been uniformly good About the only 
infections occurred m some salpingitis cases with large ab- 
scesses, these have always given us some trouble with the 
wound healing 

I think the best comparison of the merits of these methods 
of disinfection must be m the general activity of the service 
I have only a small number of beds which are constantly m 
demand, this last year’s list of operations is the heaviest I 
have ever had, and could not possibly have been obtained 
unless we constantly had had successful and prompt wound 
healing 
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positive result, we have adopted for the preparation of the catgut a 5 per 
cent alcoholic solution of iodine, and all subsequent experiments were 
made with that only, 

Series 2— Nutrient agar was poured into Petri dishes, and after 
solidification parallel streaks were made upon it with the following bacteria 
Bacillus sub tilts. Staphylococcus aureus, S albus, Bacillus colt, B pyocya- 
neus, Streptococcus and Bacillus antliracis Upon these I placed irregu- 
larly three pieces of iodine catgut, approximately one inch in length, 
and kept in the thermostat On the following days myriads of colonies 
developed, but none anywhere near the catgut The space devoid of colo- 
nies was very large, much larger than the space around the aqueous 
iodine catgut A further very interesting fact to be noted m these ex- 
periments and in Series 3 was, that the bluish-green color of the pyocya- 
neus dish became diffused into the clear area around the catgut, but no 
colonies developed 

Sci ics 3 — Tubes of agar were liquefied and infected with Bacillus 
subttlis, Staphylococcus aureus, S albus. Bacillus colt, B pyocyaitetts, 
Streptococcus and Bacillus antliracis and poured into Petri dishes After 
solidification pieces of iodine catgut were placed upon it, and then put into 
the thermostat Again myriads of colonics developed, but only at great 
distance from the catgut In other respects the observations noted for 
Series 2 apply here also 

Scries 4 — In order to show that the iodine contained m the catgut 
did more than merely temporarily inhibit the development of the bacteria, 
but also effectively destroyed them, a liberal piece of the agar at some dis- 
tance, one-quarter to one-half inch, from the catgut in Series 2 and 3 was 
removed and implanted into bouillon, and also streaked on agar The 
lesult was sterile in every instance, except in the pyocyancus from Series 
2, where evidently I was too far from the catgut 

Series 5 — To further prove that the iodine does more than inhibit 
the development but actually kills all bacterial growth, pieces of iodine 
catgut were placed into large quantities of sterile w r ater, which was 
changed on four successive days and kept in the thermostat, and finally 
inoculated into bouillon No growth followed in any instance 

This is also proven by the fact, that all our experiments were carried 
out in the thermostat for a number of days, and yet no growth developed, 
though it is a well-known fact that the heat of the thermostat alone would 
be sufficient to dissipate the iodine content in that time 

Series 6 — Pieces of Nos o, 1, and 2 catgut were placed into freshly 
prepared 48 hour-old bouillon cultures of Staphylococcus albus, S aureus, 
Streptococcus,Bacillus pyocyaneus, B coh, B subtilis, and B antliracis, and 
all placed for another 48 hours in the thermostat At the end of that 
time the pieces of catgut were all markedly swollen and softened They 
were then removed and placed for five days into a 5 per cent alcoholic 
solution of iodine, then dried, and kept in sterile containers In other 
words, catgut was purposely strongly infected with actively growing 
bacteria, and then sterilized with iodine For the sake of recognition 
and simplicity this catgut received the name “ Catgut X,” and was utilized 
for the following experiments, repeatedly done 
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Before using it clinically, it was manifestly essential to 
show that the catgut was sterile For this purpose I carried 
out the following bacteriological tests, at the bacteriological 
laboratory of Mount Sinai Hospital • 

Senes I — I prepared a quantity of catgut m the following manner* 
Catgut of the sizes known in commerce as Nos o, i, and 2 was rolled 
on glass spools and placed into 5 per cent and 2 r A per cent alcoholic 
solutions of iodine From these solutions the catgut was removed at 
one-day intervals, allowed to dry, and labelled No o, 1, or 2 — 5 per cent 
or 2 y 2 per cent — 1-, 2-, 3-, 4-, or 5-day catgut respectively 

Dec 2, 1909, pieces of the catgut prepared by the above method, about 
one inch in length, were inoculated into tubes of bouillon, and placed 
in the thermostat Daily observations were taken for eight days, and 
the following results obtained 
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1 Refers to the size of the catgut * — denotes no growth 

5 Refers to the strength of the iodine sol 6 4- denotes growth 

8 Refers to the number of days of immersion 


In view of the fact that all the experiments made with the 5 per cent 
iodine gave a negative result, even after an immersion of only one day, 
while some of the experiments made with the 214 per cent iodine gave a 
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unravelling It is then placed for five days into a 5 per cent 
alcoholic solution of iodine m a tightly closed vessel (museum 
jar) On removal it is spread out on a sterile towel, covered 
by another sterile towel to facilitate diying, and is finally kept 
in a sterile container. 

As is seen, this method is simplicity itself, requiring no 
expert help for its preparation It is certainly very cheap, 
an item of no small importance, particularly m large hospitals, 
where large amounts are used It is to be especially noted 
that of late we have used a catgut, the price of which was ex- 
ceedingly low, compared with some on the market 

Finally I can only again emphasize the conclusions I arrived 
at 111 the publication already quoted 

“ I believe that our clinical experience, and the experi- 
mental work related, fully justify the following conclusions 
“ 1 The dry iodine catgut is absolutely sterile 
“ 2 It is impossible to infect it by ordinary means 
“ 3 Its imbibition with iodine is not sufficient to act as an 
irritant upon the tissues 

“ 4 Its tensile strength is superior to catgut prepared by 
other methods (I have purposely kept a number of spools 
from the lot first prepared, now over six months, and find its 
strength absolutely unimpaired ) 

“ 5 It is easily and cheaply prepared 
“ 6 It is absorbed only after it has served the purposes 
for which it was intended ” 
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Pieces of Catgut X m all sizes and of the seven varieties of bacteria 
before enumerated were placed in bouillon into the thermostat and 
observed for a number of days In one set of experiments, one of the 
coll tubes showed a growth, m another set one of the anthrax tubes 
showed a growth, m a third and fourth set all were sterile As I could 
recover from none of the infected tubes, by cultural methods, the original 
bacterium, I am forced to the conclusion that they were accidental con- 
taminations, as is likely to occur when working with so large a number 
of tubes 

But the most surprising and in many respects the most convincing 
fact occurred in this series of experiments I found, namely, in some of 
the tubes quite a heavy deposit This deposit did not look and did not 
act like a growth, as by no amount of transplantation into various media 
was I ever able to get a fresh growth By staining, however, I found, 
particularly beautifully m the spore-forming Bacillus subtilis and anthrax, 
that this deposit consisted of the bacteria of original implantation This 
was very interesting, because it proved to me how effectually so large 
a number of bacteria were killed by the method of preparation 

This series of experiments was completed in December, 
1909 My faith m the iodine sterilization was such that I did 
not hesitate to put it at once to the clinical test, and both Dr 
Gerster and myself have continued to use it since that time 
with perfect satisfaction From time to time, we run acioss 
a brittle spool, but this is so exceptional that there is no doubt 
but that particular strand of catgut is of a markedly inferior 
quality This, however, occurs, and has occurred, with catgut 
prepared by any other method 

A word or two about the other physical properties of this 
catgut It is of a dark reddish-brown, almost black color, and 
has to a marked degree the characteristic odor of iodine It 
is rather stiff and wiry, we have become accustomed during 
the past six years to a dry catgut, and far prefer it to the 
smooth and slippery catguts m general use, those that prefer 
a softer catgut may immerse it m sterile water just before 
using it It knots very firmly, and the knots do not tend to 
unravel like wet catgut 

Finally as to the preparation Ordinary catgut, just as it is 
bought from the dealers (we give preference to the dark un- 
bleached varieties) is wound onto the well-known glass spools, 
m a single layer, and fastened at both ends, so as to prevent 
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were otherwise normal There was tenderness in the right 
lumbar region with rigidity of the spine, but without any fulness 
in the iliac region The osseous lesion of the spine was revealed 
by an X-iay, and the diagnosis of psoas abscess was made The 
abscess was opened by posterior dissection after the method of 
Treves, six days after admission In three days the temperature 
was normal and in twelve days from time of operation the 
wound was healed and the patient was discharged from the 
hospital wearing a fixation apparatus 

SACRAL LAMINECTOMY FOR TUBERCULAR MONOPLEGIA 

Dr Young also reported the history of a man, aged 38 
years, who was admitted to the Polyclinic Hospital under the 
service of Dr David Riesman suffering from an atrophy and 
pressure palsy of the left leg He stated that several years 
before he had been injured by a horse There was prominence 
of the spinous processes of the sacrum, with tenderness over 
this region A laminectomy was performed, removing the 
second and third laminae and exposing the nerves An ex- 
amination of this bone showed the presence of bony tuber- 
culosis The wound was an oval flap incision with the convexity 
upward in order to diminish infection, and primary union was 
secured The operation removed the pain in this region, but 
pain in the lower extremity was not entirely relieved 

LACERATION OF THE AXILLARY PORTION OF THE CAPSULE 
OF THE SHOULDER-JOINT AS A FACTOR IN THE ETIOL- 
OGY OF TRAUMATIC COMBINED PARALYSIS OF THE 
UPPER EXTREMITY 

Dr T Turner Thomas read a paper with the above title, 
for which see page 77 

Dr James K Young said that where children have had a 
palsy of the upper extremity due to subglenoid dislocation of 
the head of the humerus, this condition is usually mistaken for 
nerve palsy, but he had frequently discovered the condition to be 
due to a dislocation at birth, which had persisted In one case 
seen by him, in a very small child, the examination was not 
very satisfactory, but it was shown to be a subglenoid dislocation 
In some cases there has been complete restoration of function, 
in others but partial restoration After reduction of the shoulder 



TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY. 


Stated Meeting, held October 3, 1910 
The President, Dr Robert G Le Conte, in the Chan 

OSTEOMYELITIS OF THE SACRO-ILIAC ARTICULATION 

Dr James K Young reported the history of a youth, aged 
17 years, with good family history and without pulmonary or 
other inherited disease, who was admitted to the service of 
Dr David Riesman at the Philadelphia Polyclinic, with the 
statement that the day after Christmas he fell while playing 
and injured his hip, two weeks later he had another fall, injur- 
ing his left hip, and five days previous to admission he had 
another fall from a wagon Upon admission he complained of 
pam m the region of the left hip, and there were tenderness, 
heat, and deep fluctuation in this area The leg could be moved 
without much difficulty His condition not improving and a 
leucocyte count of 14,600 being found, the sacro-iliac joint was 
exposed, a portion of the ilium was removed, and the hip- joint 
was exposed, but no pus was found Within six hours, however, 
suppuration became profuse and continued for several days 
The cultures showed Staphylococcus aweus His recovery was 
interrupted by an attack of orchitis The case is reported on 
account of the rarity of acute suppurative conditions of this 
articulation and their recovery under treatment 

EARLY (TREVES) OPERATION FOR PSOAS ABSCESS 

Dr. Young also reported the history of a boy, aged seven 
years, family history negative for tuberculosis or other inherited 
disease, who, two days before admission to the Polyclinic Hos- 
pital, began to bend forward on the right side and to complain 
of pam m the right hip, with night-cries Upon admission the 
right thigh was flexed, the movements of the right hip-joint 
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upon the ligaments The sinking improvement m the condition 
of the musculospiral nerve m the short time m which the head 
uas kept in its normal place, leads to the hope that if the head 
can be kept in place permanently, the boy will obtain a much 
more useful arm than he has at present. 

Dr Astlcy P C AsimuRSr reported the following cases 
from the services of Drs G G Davis and C H Frazier, in the 
Episcopal Hospital 

I APPENDICITIS COMPLICATED BY SUBPHRENI C ABSCESS 

Lucy G, age 31 years, negro, admitted to Dr Frazier’s 
service in the Episcopal Hospital, Dec 28, 1907 During the 
night of Dec 26-27 the patient awoke with epigastric pain, 
which later centred around the umbilicus She worked at gen- 
eral housework all morning. She took salts, which made her 
vomit She went to bed at 2 p m Six enemas were administered, 
but they had no effect The next day (Dec 28), the patient 
was sent to the Episcopal Hospital 

On admission it was learned that the patient is married, 
has had two children, the last five years ago For several 
years, and until five years ago, had almost constant indigestion, 
which was attributed to rich food No indigestion for last 
five years Never seriously ill before 

Examination — Temperature ioi° F, pulse 124, white 
blood-cells 15,000 Abdomen distended all over and rigid, but 
especially on right, and more so in upper than in lower quad- 
rant Very tender everywhere, including both flanks Dul- 
ness in right flank Liver dulness extends a little higher than 
normal On percussion, stomach is found distended, and trans- 
verse colon is at level of navel Has not vomited since taking 
salts the previous morning No bowel movement since illness 
began 

Operation — Forty- four hours after onset of illness an in- 
cision was made through the right rectus, above the navel, free 
pus was revealed on incising the peritoneum The incision was 
enlarged up to costal margin, more and more pus kept coming 
from right flank and from above the transverse colon Gall- 
bladder distended, but otherwise normal Lymph around cystic 
duct, pylorus, and on anterior wall of stomach When field 
of operation was almost dry, suddenly there came a new flood 
of pus from above the right lobe of the liver, just beneath 
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there is often difficulty with the elbow-jomt for some anatomical 
reason, so that sometimes he had had to also reduce the elbow- 
joint after reducing the shoulder-joint 

He had performed other operations of this character on three 
occasions He had opened the capsule posteriorly and shortened 
it, making it smaller laterally This is an original operation, 
and is not difficult either anteriorly or posteriorly The capsule 
is opened by longitudinal incision and a portion removed or 
folded m and sutured together The suturing of the capsule is 
important to maintain the position of the shoulder-joint He had 
also removed the tendency to dislocation by division of the 
contracted muscles After reduction and shortening of the cap- 
sule, the head of the bone should he m good position without 
much force It should remain m position after reduction, and 
there should be no pulling on the muscles or ligaments, all 
being so free that the joint remains m position without their 
aid 

Dr T Turner Thomas presented the boy with paralysis of 
the arm developing at birth, referred to in his paper He found 
an overlooked subacromial dislocation of the shoulder, which 
he reduced by operation In this case when he got his finger 
inside the joint, the glenoid surface was felt to be abnormal 
That is, it was more or less convex, with an inclination from 
the anterior toward the postenor edge, tending to favor the 
sliding out of the head from its normal position Yet this 
was not very marked He wanted to see what a shortening 

of the capsule would do In the two months since the operation, 
the dislocation has been recurring The point had impressed 
him that the head ought to he m place easily and it should not 
be necessary to depend upon the soft tissues to hold it m after- 
wards In this case, however, it tended to force itself out, 
although it is not now out as far as previously by a good deal 
He now proposes, if he can obtain permission, to do what a 
German surgeon, Hildebrand, did m two recurring dislocations 
of the shoulder, m which the anterior portion of the glenoid 
process was absent The head tended to slide out of the socket 
anteriorly, so he chiselled away the posterior margin until he 
made a new socket with a raised anterior margin Dr Thomas 
would try to go m through the axilla and make a new socket 
m this case, so that the head would stay m place without pressure 



120 PHILADELPHIA ACADEMY OF SURGERY 

perforation of stomach or duodenum , gall-bladder normal 
Lesser peritoneal cavity shut off by adhesions and not affected 
Drainage tube to pouch of Douglas had drained it perfectly 
dry, there was no pus at all in the pelvis, but a loop of lower 
ileum was adherent to uterus and bladder, and an abscess contain- 
ing several ounces of pus had formed between these m fiont of 
uterus This was a space which had not been drained Death 
evidently occurred from a terminal infection arising in this 
abscess 

The attack evidently started as an acute appendicitis, pus 
forming in right flank and pelvis, and extending from right 
flank to subphremc region, and from pelvis to left flank and 
general peritoneal cavity 

II APPENDICITIS FOLLOWED AFTER SIX MONTHS BY 
SUBPHRENIC ABSCESS 

Orion L, age 17 years, was admitted to Dr Davis’s service 
m the Episcopal Hospital March 23, 1908, uith a history of 
being ill for three days with appendicitis Had a similar attack 
one year ago When admitted he had a temperature of 103 0 
F , and a pulse of 128 Abdomen was rigid in right iliac and 
suprapubic regions, and extremely tender in both places Not 
tender m either flank No mass, no dulness 

Operation, 9 20 pm (on third day of illness) Transverse 
incision (G G Davis Trans Phxla Acad Surg., 1906, vm, 
160), two inches, on opening peritoneum free pus was found, 
with no adhesions Appendix delivered It was short, sub- 
caccal, much twisted on itself, perforated at its tip, and there 
was a concretion loose in the abdominal cavity Appendix 
removed, stump ligated, and buried m caecum Caecum friable 
and spotted with lymph Omentum not seen; glass tube and 
gauze drain to pelvis Another gauze strip to right flank, as 
there was pus here also In all, seven or eight ounces of pus 
were evacuated No record of culture Inner half of wound 
closed in layers Time of operation, 20 minutes 

The appendix was gangrenous, and contained, in addition 
to the concretion which had escaped from the perforation at its 
tip, also another concretion, with a stricture each side of its 
bed, the thickness of the walls of appendix gave evidence of 
the former attack Patient kept sitting up in bed, and given 
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the diaphragm ; this pus was full of flakes of lymph When it 
was all sponged away, the margin of the ruptured adhesions 
which formed the subphrenic abscess could be clearly seen on 
the convex surface of the liver Co unter-mcision was made 
for drainage just above the tip of the twelfth rib, and a split 
rubber tube, filled with gauze, was passed from the abdominal 
to the lumbar incision Sand pillow was now placed under 
lumbar spine; palpation showed no abscess of liver, no opening 
m diaphragm (as from empyema), no signs of psoas abscess, 
or caries of spine Further search along cystic duct, duodenum, 
and stomach showed no perforation Finger passed through 
adhesions around foramen of Winslow showed no pus or gastric 
contents m lesser peritoneal cavity. Right flank and gall-bladder 
region remained dry Gauze drain placed to neck of gall-bladder 
The appendix was found on outer side of caecum, pointing up 
to flank; it felt very hard and thick It was acutely flexed 
on itself about its middle, and its distal half was gangrenous 
and perforated Its base was delivered, ligated, divided, and 
carbolized, but not buried m caecum , meso-appendix then 
ligated, and appendix removed The raw surface left on the 
ascending colon, between the wide-spread layers of divided meso- 
appendix, was partly covered in by sutures Omentum was 
scanty and very slimy Glass tube showed the pelvis full of 
pus Pelvis was drained by glass tube through suprapubic stab 
wound Mam incision in right rectus (about six inches) closed 
m layers except at middle, where drains emerged Time, one 
hour Condition good at end of operation 

Head of bed raised, and continuous proctoclysis ordered 
December 29 temperature 98 8° F. Abdomen not rigid No 
vomiting A little tearing pam now and then December 30 
temperature 99 0 F Doing well December 31 * temperature 
rose to ioi° at 8 pm No abdominal symptoms January 1 
temperature 105 0 F , patient dying Glass tube replaced by 
rubber, and new gauze wick inserted beneath liver No cause 
found for symptoms Death at 2 pm, nearly four days after 
operation. 

Exploration of wound after death showed no pus m upper right 
quadrant. Lymph and adhesions beneath transverse mesocolon to 
left of origin of jejunum, showing the peritonitis to have been 
very wide-spread at one time Most of jejunum and ileum were 
entirely normal Stump of appendix m good condition No 
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Operation, 3 40 r m. (one week after onset of illness). Ether- 
ized while abdomen was being prepared Percussion of hypo- 
gastric region now gave succussion splash, t e , fluid in air-con- 
taining cavity. Incision through right rectus close to median 
line omentum presented, adherent to mass of intestine, 
omentum was full of distended veins, dark yellow and dull 
Gauze packs placed Appendix when delivered was found gan- 
grenous and perforated about one inch from base Stump 
ligated, divided, and carbohzed, but not buried in caecum Glass 
lube to pelvis gave about one ounce of bloody seropus Felt 
many obstructing bands, and found gangrenous small intestine, 
delivered this, and found a clockwise volvulus of ileum, which 
was untwisted by giving it one and a half turns in a contra- 
clockwise direction This was the gut that was full of fluid 
and air and that gave succussion splash, it occupied the pelvis, 
and was the tender mass felt by rectum The small intestine 
which occupied the right flank, outside of ascending colon, was 
also dark blue, distended, and sloughing in spots Eventration 
of affected small intestine, with constant hot saline irrigation, 
this resulted in some improvement m color of highest loops of 
ileum Next found collapsed bowel, and traced it up to lower 
end of distended portion, clamped and divided it, and resected 
four and a half feet of gangrenous ileum To relieve disten- 
tion above region resected, a glass tube was passed up lumen 
of bowel, as recommended by Monks, emptying upper coils of 
jejunum of gas and fasces, and thus rendering easier their re- 
turn to abdomen Then sutured the divided ends of gut to 
each other and end on into the wound, making a false anus 
en canon dc fusil Time, 1 hour and 15 minutes 

Patient died about half an hour after return to bed 

IV APPENDICITIS FOLLOWED BY VOLVULUS OF 
SMALL INTESTINE 

Frank G, age 16 years, was admitted to Dr Frazier’s ser- 
vice m the Episcopal Hospital, Dec 7, 1909* wdh a history of 
acute attack of appendicitis of over two days’ duration On 
admission his temperature was ioo° F , pulse no, white blood- 
cells 11,600, with 77 per cent polynuclears Abdomen showed 
small mass close to anterior superior spine of ileum, the rest 
of abdomen being soft 

Operation at noon (56 hours after onset of attack) Trans- 
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continuous enteroclysis. Subsequent wound healing uneventful 

April 2 and 3 slight fecal discharge from wound April 22 
up m wheel chair On May 2, was discharged, wound firm, 
only superficial granulating aiea 

Sept. 26, 1908, he was re-admitted to Dr Deaver’s service, 
Episcopal Hospital, complaining of pam m abdomen and right 
side In July (two months after discharge) began to have pam 
m back, especially over eleventh right rib, m posterior axillary 
line Pam was considered rheumatic It has continued to the 
present Liniments and belladonna plasters weie tried but with- 
out effect Two weeks ago began to feel worse, and confined 
to bed for last week, several sweats at night, and one chill 
Pam in back increased and began to affect abdomen Was 
treated for malaria 

He was emaciated, sallow looking, temperature 104 2 0 F , 
pulse 1 12, respiration 26 A bulging, tender area over lowei 
right ribs, in posterior axillary line Scar of appendix opera- 
tion firm, no hernia 

Operation , Sept 26, 1908, Dr Deaver Incision in tenth 
intercostal space opened into abscess extending between liver 
and diaphragm, and along thoracic and abdominal walls down 
to caecal region Dram* two rubber tubes, one to caecum, one 
between liver and diaphragm. Culture of pus negative, 
October 2 tubes removed October 8 temperature normal. 
October 10 in wheel chair October 19 discharged 

III APPENDICITIS COMPLICATED BY VOLVULUS OF 
SMALL INTESTINE 

Beatrice T , age 13 years, was admitted to Dr Frazier’s 
service m the Episcopal Hospital, Dec 22, 1907, with a history 
of an attack of acute appendicitis of one week’s duration On 
admission she presented a peritomtic facies, sweet smell to breath 
Fecal vomiting Has passed mucus, but no blood by rectum 
Temperature 98° F , pulse 128, white blood-cells 12,400 
Abdomen is very much distended, tympanitic everywhere ex- 
cept in right iliac fossa and right flank, where note is dull, 
no change m level of dulness on change of position of patient 
Too much distention to feel any mass Not rigid, not very 
tender By rectum finger feels hard and very tender mass 
m Douglas’s pouch Lungs negative, slight systolic murmur 
at apex of heart 


/ 
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chaining- pelvis well Louei ileum collapsed. No cause for 
obstruction found here Median incision, from left of umbilicus 
to pubes, no diffuse peritonitis, upper and left abdomen full 
of distended coils of small intestine, nothing else seen De- 
livered six to eight feet of distended gut, and could then see 
collapsed ileum, picked it up, determined its direction, and 
traced it upward Found that loops of distended gut had twisted 
around this collapsed gut in a contra-clockwise volvulus Re- 
duced this volvulus by one full turn in clockwise direction 
Tracing collapsed gut higher, found three distinct kinks in loops 
of ileum lying in pelvis, the adjacent limbs held tightly together, 
and entirely occluding lumen Almost gangrenous in spots 
Kinks separated, and rent in mesentery sutured Constant hot 
irrigation over eventrated bowel Iodoform gauze wick placed 
over sloughing area, intestines replaced in abdomen, large 
rubber tube to dram pelus wound closed with through-and- 
through sutures Time of operation, 45 minutes 

During operation received one pint and a half of saline 
solution intravenously, was 1 cry badly shocked Stomach 
washed out again at end of operation Returned to bed in 
exceedingly restless condition, and died 26 hours later, on the 
fifth day after first operation 

Dr Ashhurst added that cases such as these represent a 
fair proportion of the emergency work of a large hospital 
Although only one of the patients recoveied, a discussion of 
certain of the features of the fatal cases might prove of interest 

Cases of appendicitis may be grouped for clinical purposes 
thus 1 Uncomplicated appendicitis, either acute or in the 
interval 2 Appendicitis with abscess 3 Gangrenous appendi- 
citis 4 Appendicitis with diffuse peritonitis (no adhesions) 

5 Appendicitis with multiple abscesses (numerous adhesions) 

6 Appendicitis with intestinal obstruction 

Almost invariably a patient when first seen will fall quite 
unmistakably into one or other of these groups The first group 
is the least serious, and the mortality is less than 1 per cent 
The other groups represent cases progressively worse, and the 
mortality under any kind of treatment rises by leaps and bounds 
These groups are not mentioned in pathological sequence, but 
m the order of their clinical gravity Many cases of appendicular 
abscess have passed through the stage of diffuse peritonitis, 
operation having been delayed purposely or through ignorance 
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verse incision of G G Davis, three inches long, opening healthy 
peritoneum on median side of mass Gauze pads introduced 
Light adhesions around caecum, and gangrenous appendix lying 
posterior to caecum, no actual pus Appendix gangrenous, and 
had a small perforation on its mesenteric border Meso-appendix 
ligated with chromic catgut and divided In attempting to 
deliver appendix, it pulled off caecum, owing to gangrenous 
state Stump of appendix at once clamped (no extravasation 
of faeces), ligated, and buried m caecum, one bleeding point 
near lleocaecal valve controlled by separate suture Caecum had 
flakes of lymph on it Glass tube was passed to pelvis, and a 
few drachms of thm pus were withdrawn Culture of pus re- 
ported “ numerous bacteria, mixed ” Drains glass tube to 
pelvis, one strip of gauze to stump of appendix, and one to 
hold small intestine away from incision, inner half of which 
was closed Time of operation, 30 minutes. 

Patient kept sitting up m bed, and given continuous procto- 
clysis 

December 8 temperature normal, pulse 100 Given some 
water early this a m , vomited at 8 a m , after some abdominal 
pam Abdomen a little distended m epigastrium Two ounces 
of pus from glass tube 

December 9 vomited again Occasional sharp pams Rub- 
ber tube inserted m place of glass Epigastrium more dis- 
tended, no flatus by rectum Temperature normal, pulse 96- 
no Two enemas m evening gave fair bowel motion, very little 
flatus No peristalsis can be heaid Diagnosis paralytic ileus 
Ordered eserm, gram one-sixtieth, at 3 and at 6 pm Gastiic 
lavage relieved distention 

December 10 vomited again, bile only Examined by Dr 
Neilson, who concurred m diagnosis of paralytic ileus, and who 
advised salts m lavage fluid No flatus was passed Soon after 
this examination, peristalsis could be heard, and just after giving 
next lavage patient vomited some upper intestinal contents 
Examined by Dr Deaver, who diagnosed mechanical obstruc- 
tion and advised operation White blood-cells 29,600, with 86 
per cent polynuclears 

Second operation , 530 pm (53 hours after first operation) 
Ether Reopened transverse incision, pus between skin and 
sheath of rectus, edges of drained portion of wound were green , 
all parietal peritoneum of iliac fossa was gray-green , tube 
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case Yet on opening the abdomen it was clear that obstruction 
must have been complete for 24 hours at least 

The technic of the opeiation for intestinal obstruction is 
one of the least regular and typical known to surgery, and this 
is perhaps one reason why so few patients are saved by it It 
is an accepted fact that it is undesirable to eventrate the distended 
bowels, and that the collapsed bowel should be sought and traced 
upward To find the collapsed bowel it is recommended first to 
locate the caecum or transverse colon, if these are distended, 
the obstruction must be still lower But m a great many cases, 
as in Case IV, the distention of the bowels is so great that it 
is perfectly impossible to see anything else, or even to introduce 
the hand for search, until the distended coils are removed from 
the abdomen But as soon as they are relieved from the pressure 
of the abdominal wall they become still more distended, and the 
difficulty of their replacement momentarily increases More- 
over, if we are to believe the physiological researches of 
Henderson, the acapnia induced by means of these distended 
bowels greatly increases the shock In Case III, the use of a 
glass tube passed up the lumen of the bowel toward the duodenum, 
as recommended by Monks,, quickly relieved the distention and 
considerably facilitated the return of the intestinal coils to the 
abdomen It was not found possible, however, to ( crowd more 
than about two feet of intestine upon the tube at one time, 
but this was sufficient for the purpose in this case It has been 
suggested by C A Morton (Brit Med Jour , March 13, 1909) 
that the coils of small intestine are not paralyzed by distention 
so easily as they are thought to be, he holds that kinking 
prevents the various loops from emptying themselves into one 
another, and contends that if kinks were absent a single opening 
in the small gut would be as efficient m emptying it throughout 
its entire extent as is a single opening in the colon m relieving 
distention of the entire large bowel But the difficulty of 
overcoming the kinks remains, and several attempts with Monks’s 
glass tube method have not enabled the speaker to overcome 
the difficulty entirely, the most that it has done has been to 
promote euthanasia 

Finally Dr Ashhurst said he should like to secure an ex- 
pression of opinion from the Fellows of the Academy as to the 
value of eserm in paralytic ileus There has sometimes been a 
suspicion in his mind that its employment has produced mechan- 
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But not all cases of diffuse peritonitis are converted into the 
less serious class of appendicitis with abscess, a large propor- 
tion of them pass over into the form of peritonitis with multiple 
abscesses, and from this, or without passing through the inter- 
mediate fifth group, they become complicated by intestinal ob- 
struction It is on account of this uncertainty as to the course 
which cases of diffuse peritonitis are going to pursue, that Dr 
Ashhurst does not favor the treatment advocated by Ochsner, 
of treating all such patients by gastro-mtestmal rest and post- 
poning operation until an abscess forms, because m a number 
of cases no localized collection of pus will occur at any time, 
but either multiple abscesses will develop or intestinal obstruc- 
tion will occur, or the patient will die of septicsemia or a terminal 
infection before relief is afforded by operation 

The first case reported belongs to the fifth group, that of 
appendicitis with multiple abscesses, the patient having had, 111 
addition to the subphremc abscess, pus widely diffused in her 
abdomen, including the pelvis, both flanks, and the region beneath 
the transverse colon, as shown at autopsy The second case, 
with volvulus which occurred before operation was undertaken, 
belongs to the sixth group Both these patients could almost 
certainly have been saved if operation had been possible at an 
earlier stage of the disease It is very much more usual for 
subphremc abscess or intestinal obstruction to arise some time 
after an operation than for operation to be postponed until they 
are present, and when occurring after operation the prognosis 
usually is much better 

Probably the most complete statistics of subphremc abscess 
are those of Lance {Gas d Hop, 1909, lxxxii, 63, 99), who 
collected almost a thousand cases, analysis of which confirms 
the figures published by others, showing that about 20 per 
cent are caused by appendicitis , 30 per cent are caused by 
lesions of stomach and duodenum , 13 per cent are caused by 
lesions of liver and gall-bladder, 37 per cent are caused by 
lesions of pancreas, spleen, large intestine, pleura, etc 

In regard to subphremc abscess caused by appendicitis, Lance 
estimates that it occurs m o 5 per cent of cases of appendicitis 
of all kinds, and m 3 per cent of cases of suppurative appendi- 
citis In about two-thirds of the cases it occurred some time 
after operation, usually m cases of appendicitis with localized 
abscess He found only 10 cases recorded m which the sub- 
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m intestinal ileus, remarked that he had had brilliant results 
m a few cases with it These were, of course, cases of adynamic 
ileus, generally due to extensive handling of the intestines, es- 
pecially in placing gauze pads for pelvic operations He usually 
tiled eserin in any case of intestinal obstruction where he was 
not suie that it was mechanical in origin He uses large doses 
and gives m addition the alum enema as recommended by Dr 
Murphy He did not wish to be understood as advocating 
delay m the surgical treatment of cases of intestinal obstruction, 
but wished to state that his experience with eserin in suspected 
cases of paralytic ileus had been on the whole extremely satis- 
factory The advantage of giving eserm at hourly intervals 
for three 01 four doses lies in the fact that, unlike medicinal 
purgatives, it does not increase the fluid content of the intestines 
but acts by stimulating the muscle of the bowel 

Dr Morris Booth Miller said, with regard to the use 
of eserin, that he agreed with Dr Gibbon that disappointment 
often attends its use He had, however, used it routinely for 
several years in every case where he feared post-operative ileus 
He employed it as a precautionary measure, and so far had been 
so fortunate as not to have this post-operative complication 
occur He used it, alternating it with strychnia, and thereby 
getting more powerful stimulation to the involuntary muscle 
of the intestine With this combination one seems less apt to 
get the poisonous effect of the eserin 

Dr Robert G LeConte said, with regard to the use of 
eserin, he agreed with Dr Muller He used it frequently in 
cases that develop distention after abdominal operation, with 
the belief that if it does no good it at least can do no harm, 
and it may perhaps permit of a diagnosis of obstruction due 
to mechanical causes to be made sooner than without its use 
If it is not effective, it will make the vomiting more obstinate, 
which may lead to operation the sooner As Dr Muller says, it 
does not increase the contents of the intestines and m that it 
has marked advantages over the purgatives 

Dr Astley P C Ashhurst, m closing, said he was not 
partial to the use of eserin In the case reported it had seemed 
to rouse so much peristalsis as to cause obstruction In another 
case, after operation for typhoid perforation, the abdomen was 
immensely distended, eserin was given, the man had another 
perforation, and died 
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ical obstruction, by rousing violent peristalsis; and he para- 
phrased a saying of his father’s, that the patient is not sick 
because his abdomen is distended, but his abdomen is distended 
because he is sick 

Dr. John H. Gibbon, in regard to Dr Ashhurst’s question 
relative to The use of eserm, said that if there is a mechanical 
obstruction m the bowel it will do harm, because it is like 
giving a laxative or purgative to stimulate peristalsis in a 
strangulated hernia If one could only say which cases were 
and which were not mechanically obstructed one could better 
gauge the use of eserm Personally, he thought that most of 
the obstructions after operation are due to some mechanical 
cause, and m them, therefore, eserm, or anything of a like 
nature, is apt to do more harm than good 

Dr John H Jopson said that he reported last spring be- 
fore the Academy three cases of subphrenic abscess following 
appendicitis out of seven or eight subphrenic infections which 
he had had in his own practice 

With regard to the case reported m which the subphrenic 
infection was present at the time of operation, he thought it a 
very unusual one, m that the case was operated upon when the 
infection had reached the abscess stage In these cases which 
are now subjected to the Murphy treatment, it would seem that 
subphrenic abscess occurs more frequently than formerly, 
although he did not mean to say that this was due to the 
Murphy-Fowler position Formerly they died of peritonitis be- 
fore it had time to develop These abscesses are oftentimes 
overlooked and cases dying with high temperatures and with 
collections of pus under the diaphragm are often looked upon 
as cases of peritonitis elsewhere 

With regard to the location of the appendix in these cases, 
m two of his cases it was retrocsecal and very high, and m one 
of these cases he made a counter-opening m the back m order to 
avoid a subphrenic infection, but unsuccessfully 

As a point m diagnosis, the presence of symptoms of pul- 
monary infection, subcrepitant rales, and diaphragmatic pleurisy 
is of great value m making the diagnosis m the early stage 
The presence of rales as a frequent symptom was doubted by 
Barnard in his classical paper, but it is an important diagnostic 
symptom 

Dr George P Muller, with regard to the use of eserm 
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from the ankles to the legs, thighs, genitals, hands, and face 
There was frequent urination He had' been confined to bed 
for seven weeks, and for one week had vomited blood daily 
He was very short of breath 

Upon admission to the hospital the patient was cachectic, 
emaciated, nervous, and depressed, and the skm everywhere 
showed evidence of jaundice There was a systolic and pre- 
systolic murmur at the base of the heart The abdomen was 
full, tense, and more prominent on the right side The spleen 
was enlarged and palpable The urine contained a trace of 
albumin and mdican, with hyaline and granular casts A blood 
test showed 800,600 red blood-cells, with 25 per cent of 
haemoglobin, the blood pictuie being typical of pernicious anaemia 
The stools contained no ova nor parasites 

During the patient’s first twelve days in the hospital he 
gradually grew worse He became more dyspnoeic and nauseated, 
and had a corpse-like appearance Transfusion was done on 
April 25 At this time his condition was such that he was 
entirely unconscious of the operation, and for three days after- 
ward he had no recollection of events that were transpiring 
From that tune on he began to improve very rapidly His 
dyspnoea and nausea disappeared, his heart action improved, and 
his color became practically normal An examination of the 
blood, made on April 30, five days after transfusion, showed 60 
per cent of haemoglobin, with 3,032,000 red blood-cells On 
May 31 the haemoglobin had increased to 85 per cent , and the 
red blood-cells numbered 4,296,000 

When the patient left the hospital on June 1 he was appar- 
ently cured Fie went to the Delaware Water Gap, where 
for a month his improvement continued Then he began to 
lose appetite and strength, and again became jaundiced When 
he returned to the hospital on October 23, he was again very 
anaemic, and a blood test showed 40 per cent of haemoglobin 
and 1,210,000 red cells Dr Eliot said that a second transfusion 
would probably be made, but he doubted whether it would be 
of any permanent value 

TRANSFUSION FOR PERNICIOUS AN/EMIA TWO CASES 

Dr George Woolsey presented two patients The first was 
a man, 54 years old He was born in the United States, married, 
an artist and teacher by profession He was admitted to the 
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Stated Meeting , held at the Presbyterian Hospital, 
October 26, 1910 

The President, Dr. Ellsworth ELior, Jr , m the Chair 

DECORTICATION FOR POLYCYSTIC KIDNEY 
Dr. Eliot presented a woman, 28 years old, who was ad- 
mitted to the Presbyterian Hospital m June, 1910 The history 
she gave was that about six years ago she accidentally discovered 
a lump m the right flank; this had gradually increased m size, 
and had given rise to a dull, aching pain 

Examination showed a large mass m the right flank, which 
was evidently connected with the right kidney The patient 
was catheterized by Dr Alfred T. Osgood, who reported that 
the urine from both ureters was of the same character, it was 
of a low specific gravity, containing a small amount of urea, 
no albumin nor casts, no tubercle bacilli 

A diagnosis of polycystic kidney was made, and this was 
verified upon exposure of the right kidney Decortication of the 
kidney was done, and the wound closed At the time of this 
operation, which was done about five months ago, there was no 
perceptible enlargement of the opposite kidney, but since then 
this kidney had increased in size , it was now freely palpable and 
evidently undergoing a similar cystic degeneration as had al- 
ready taken place on the right side There had been no change 
m the character of the urines from the two sides 

TRANSFUSION FOR EXTREME ANEMIA IN AN ADULT 

Dr Eliot presented a man, 54 years old, a commercial 
traveller, who was admitted to the hospital on April 12, i 9 I0 > 
with the diagnosis of progressive pernicious anaemia His family 
history was negative, and there was nothing m his personal his 
tory that had any bearing upon his present illness He stated 
that for two years he had suffered from nervousness, loss o 
appetite, and weakness, with intermittent attacks of jaundice 
For the previous four months there had been cedema, sprea mg 

13 1 
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Dr Woolsey’s second case of pernicious anaemia in which 
transfusion had been done was a woman, 35 years old, a 
laundress She was a native of the United States, married, 
and was admitted to the hospital on September 21, 1910 Her 
family history was negative, the patient herself had been ner- 
vous and moderately alcoholic, and had never enjoyed robust 
health Her menstruation had been irregular, and the flow in- 
sufficient 

Her present illness began about a year ago with indigestion, 
weakness, and vomiting There was some swelling of the legs, 
but no symptoms of cardiac trouble There was increasing pal- 
lor, her menstrual periods became very brief, with scanty flow 
When the patient was admitted to the hospital she had a death- 
like pallor, but she was not emaciated and there was no 
dyspnoea She was more or less irrational The heart sounds 
were faint, and there was a soft, blowing, systolic murmur at 
the apex and a diastolic murmur in the pulmonic area The 
spleen was not enlarged A blood count showed 13 per cent 
of haemoglobin, 710,000 red cells, and 3200 white cells, with 
18 per cent of polymorphonuclears and 74 per cent of lympho- 
cytes, the blood picture being characteristic of pernicious anaemia 
The urine showed a faint tiace of albumin, the faeces contained 
no ova nor parasites 

After discharging two or three would-be donors whose blood 
haemolyzed or agglutinated that of the patient, a satisfactory 
donor was found, and as the patient was evidently losing ground, 
she was transfused on September 29, 1910 Following this 
there was an immediate improvement, both in her color and 
mentality A blood test at the end of the transfusion showed 
45 per cent of haemoglobin On October 4 this had increased 
to 62 per cent , with 3,630,000 red cells, 7300 white cells, poly- 
morphonuclears 92 per cent , and lymphocytes 6 3 per cent 

Since the transfusion in this case, Dr Woolsey said, the 
improvement in the patient’s condition had steadily progressed 
Her color was now good, and the last blood test, made on 
October 17, showed 59 per cent of haemoglobin and 2,976,000 red 
cells, which were normal, showing no appearance of pernicious 
ansemia She sits up in a chair and walks a few steps 

In both cases a few ounces of blood were allowed to flow from 
patient’s vein before the transfusion was started 

It has been stated by Crile and others that transfusion is 
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Presbyterian Hospital on May 27, 1910, with the diagnosis of 
pernicious anaemia 

The patient’s present illness dated back three years, when 
he began to suffer from dyspnoea, vertigo, cough, and occasional 
epistaxis There were numbness and oedema of the extremities, 
with increased frequency of urination Two years ago he was 
an inmate of the hospital for some time, and since his discharge 
he has never been strong, and is easily exhausted For the 
past year his ankles have been swollen, with the formation of 
ulcers over the tibia 

Upon admission to the hospital the patient was very pale, 
but not emaciated He appeared weak and dyspnceic, but not 
cyanotic The heart was slightly enlarged to the left, the heart 
sounds were famt but regular, with a systolic murmur at the 
apex A blood test showed 14 per cent of haemoglobin, with 

924.000 red cells and 6,000 white cells On September 22 a 
blood test gave about the same results, the picture being typical 
of pernicious anaemia At this time an attempt was made at 
transfusion by the vem-to-vem method, but this had to be 
abandoned, as the blood-pressure m the patient’s vem, which 
spurted on the proximal side, was higher than that in the 
donor’s This would have caused the blood to flow in the 
wrong direction, and the donor would have received the trans- 
fusion instead of the patient. 

On September 27 another donor was secured, whose blood 
was tested for haemolysis and agglutination with that of the 
patient, and a successful artery-to-vem transfusion was done 
Immediately following this the patient’s color improved greatly 
and the haemoglobin rose to 30 per cent , but late that night 
he had a chill, followed by a temperature of 1046°, and he 
became irrational An examination of his blood showed the 
presence of very numerous malarial plasmodiae, and they were 
also subsequently found m the blood of the donor, although 
he had never before given any symptoms of malaria Dr 
Woolsey said this was at least one example of the transmission 
of malaria where the mosquito did not act as the host 

The patient’s malaria symptoms disappeared under the ad- 
ministration of quinine, and at present his general condition is 
improved, but he is very little better than before the transfusion 
His blood at present shows 30 per cent of haemoglobin, with 

3.172.000 red blood-cells, but is still typical of pernicious anaemia 
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margin of this part of the sigmoid These sutures of fine catgut 
were then reinforced by a row of fine silk sutures The rest 
of the bladder mucosa was removed The wound was closed m 
layers, and a rubber tube dram inserted at its lower angle 

The patient bore the operation well, although slight stimu- 
lation was necessary The convalescence was complicated by 
the ureterotomy which accounted for a leakage of urine, at first 
slight and then considerable After about ten days a fecal fistula 
developed This finally closed, and then later the urine ceased 
to flow and was passed per rectum, rendering the movements 
watery 

When the patient left the hospital, on June 1, 1910, he was 
well with the exception of a slight, depressed, granulating area 
at the site of the drainage, and the fistula This still persisted, 
and would necessitate a slight secondary operation He is now 
able to hold his urine about two to three hours, and is con- 
tinent His general condition is much better than before 

CYSTADENOMA OF THE OVARY 

Dr Woolsey presented a single woman, 46 years old, a 
music teacher, who was admitted to the Presbyterian Hospital 
on September 27, 1910 The patient stated that she had enjoyed 
good health up to three months ago, when she began to com- 
plain of a sharp, steady pam on both sides of the abdomen, 
which was worse on walking or standing and which sometimes 
radiated into the back It also radiated directly across the ab- 
domen, never downward At the same time the abdomen began 
to swell, especially during the past two months The enlarge- 
ment was bilateral and symmetrical She also complained of 
paresthesia of the right thigh, followed by partial anaesthesia 
There was considerable emaciation and a cough, with scanty 
mucous expectoration No vomiting, no diarrhoea, no urinary 
disturbances There was chronic constipation Menstruation 
had been absent for the past four months 

Upon examination, the abdomen was found much distended, 
and a fluctuating mass was felt extending from the symphysis 
to two inches below the free border of the ribs It was dull on 
percussion, soft and slightly tender There was shifting dulness 
m the flanks. 

Operation — Upon incision, a yellowish, gelatinous substance, 
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contraindicated m pernicious anaemia, but the clinical evidence 
of this assertion is neither great nor sufficient These two cases 
are too recent to indicate any permanent result, and it remains 
to be seen how long the improvement lasts But even if tem- 
porary improvement, as great as in the last patient shown, can 
be obtained, the transfusion is worth while 

Dr Charles H Peck said that the result of the transfusion 
m the second case shown by Dr Woolsey was remarkably good, 
in view of the fact that the case was apparently one of true 
pernicious anaemia In view of the evidence that the condition 
of the woman’s blood was steadily improving, a permanence of 
the cure might be hoped for 

EXSTROPHY OF THE BLADDER 

Dr. Woolsey presented a boy, three yeais old, who was 
admitted to Bellevue Hospital on April 19, 1910 He was born 
at full term with an exstrophy of the bladder, for which he 
had been operated on three times by the family physician, but 
his condition had remained practically unchanged 

At the time of his admission to the hospital, the boy was 
fauly well nourished In the suprapubic region there was a 
bulging, red, moist surface, about an inch and a half in diameter, 
extremely tender and bleeding readily It was surrounded by 
scar tissue, and continuous with its lower margin could be seen 
the urethral groove continued on the dorsal surface of a rudi- 
mentary penis The ureteral openings on the mucous surface 
emitted urine periodically The symphysis was open 

On April 21, 1910, Dr Woolsey made a median incision, 
two and a half inches long, encircling the exstrophy below and 
carried through the peritoneum above After inserting a probe 
into both ureters, the ureteral orifices with the surrounding and 
connecting mucosa of the trigone were dissected free from the 
rest of the mucosa of the bladder The ureters were dissected 
free for about two inches Calculi were detected m both ureters , 
they were thereupon incised longitudinally, and two large calculi 
were removed from the right ureter and five from the left 
These calculi were facetted by contact with one another The 
wounds in the ureters were then sutured with fine catgut The 
upper sigmoid was then clamped off, and the isolated area of 
bladder mucosa containing the ureteral openings was sutuied 
into an inch and a half longitudinal incision along the free 
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showed a faint, indistinct shadow opposite the third lumbar 
spine Hence upon operation a two and a half inch incision was 
made, splitting the upper right rectus The gall-bladder was 
found to be normal, but a calculus was located by palpation, 
opposite the lower pole of the right kidney The peritoneum 
was then closed, and the patient turned on his left side A 
nephrectomy incision was then made over the right kidney, and 
the stone m the ureter fixed and raised near the surface by a 
strand of catgut passed around the ureter above and below it 
The ureter was then opened and the stone removed After a 
flexible searcher was passed through the ureter in both directions 
to prove its patency, the ureteral incision was closed with three 
plain gut sutures A small cigarette dram was inserted down 
toward the ureter, and the abdomen closed in the usual manner 
The patient had a rather stormy convalescence, the abdomen 
was quite distended for the first few days, and there was con- 
siderable leakage from the ureter for 48 hours This was fol- 
lowed by a slight purulent secretion which gradually subsided, 
and he was discharged, cured, on the nineteenth day The dis- 
tention of the abdomen was probably due to a paresis of the 
colon which sometimes follows operations in the kidney The 
dram may have come in close contact with the ureter, which 
would have accounted for the leakage The latter seldom occurs 
if neither suture nor drainage is used 

Dr Otto G T Killiani said that in cases of ureteral 
calculus where the stone was located low down, it might easily 
be mistaken for a phlebolite He recalled one case where the 
diagnosis of ureteral calculus was based largely upon the X-ray 
picture, but upon operation they found a primary carcinoma of 
the ureter with the formation of a phlebolite Operation was 
abandoned 

Dr Willy Mlyer, speaking of Dr Woolsey’s procedure of 
fixing the stone by placing a ligature above it, said that he 
also had employed this technic to advantage, especially when 
the stone was low down, just above the entrance of the ureter 
into the bladder He had put one catgut thread above and 
one below the stone, around the ureter, knotting them once only, 
of course without any undue tension The method gave the 
operator good control of the ureter and assisted materially m 
the extraction of the calculus, as well as placing the sutures 
for closure 
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loosely adherent to everything m the pentoneal cavity, filled the 
abdomen. A mass about eight inches m diameter lay m the 
pelvis. This was found to be composed of multiple cysts con- 
taining similar gelatinous material, and some of these cysts had 
ruptured, allowing their contents to escape The mass was 
attached to the ovarian end of the left broad ligament The 
uterus was normal. The right tube and ovary were absent, 
having been removed at an operation for abdominal cyst twelve 
years before The left tube was normal, and the left ovary 
was altogether cystic There were small gelatinous nodules on 
the small intestine, and on the large intestine small black papillse- 
like masses, presenting the appearance of malignant peritoneal 
involvement. 

The operation done by Dr Woolsey consisted of removing 
the gelatinous material from the abdominal cavity as far as 
possible, and taking out the uterus and left tube and cyst The 
wound was sewed up without drainage The patient made an 
excellent recovery and left the hospital on the sixteenth day 
after operation with an apparently normal abdomen Patho- 
logical report, cystadenoma of the ovary The striking feature 
about the case was the enormous amount (many quarts) of 
free gelatinous material m the peritoneal cavity This seemed 
to dissolve freely m hot salt solution In spite of the generally 
benign nature of ovarian cystadenoma, recurrence is to be looked 
for here 

URETERAL CALCULUS 


Dr Woolsey presented a man, 33 years old, a letter carrier, 
who was admitted to the Presbyterian Hospital on September 14, 
1910, and whose present illness began six days before with 
cramp-like pams in the right side, radiating to the back. He 
had vomited once There had been no attacks of jaundice 
Urination had lately become difficult There was a similar 
attack of pam each night since the onset The patient stated 
that he had had a similar attack four years ago 


Upon examination, there was marked tenderness over 
Murphy’s point The gall-bladder was not palpable There was 
also marked tenderness in the right flank There was marked 
pain on striking the costovertebral angle sharply. The urine 
contained a faint trace of albumin The symptoms left one 


in doubt as to whether there was a gall-bladder or renal con- 
dition, and m this consisted the interest in the case An X-ray 
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colon was carefully cleansed of all suspicious particles, no 
metastases were found At this time the pathological report 
was spindle-celled sarcoma 

The patient was readmitted to the hospital on July 19, 1910, 
with the history that four weeks prior to that time masses had 
been found in the abdomen on a routine examination Four 
days prior to admission she had been attacked with cramp- 
like pams, abdominal tenderness and fever On July 19, when 
Dr Woolsey reopened the abdomen, he first encountered a 
number of adhesions of the gut to the old scar To the right 
of these adhesions there was a large abscess filled with yellow, 
foul-smelling pus Below this abscess was a tumor the size 
of a peach attached to the wall of the appendix, which was 
enlarged, thickened, and acutely inflamed The wall of the 
intestine was studded with white plaques The abscess was 
evacuated and the appendix and tumor removed Following 
this operation, a fecal fistula developed, and there was a purulent 
discharge which persisted for some time, but this gradually 
ceased and the patient left the hospital on August 17 in appar- 
ently good health The pathological report on the last specimen 
removed was spindle-celled sarcoma The pressure of the tumor 
against the appendix appeared to be responsible for the ap- 
pendicitis by interfering with its blood supply 

PERFORATING GASTRIC ULCER 

Dr Clarence A McWilliams said he had had seven pa- 
tients upon whom he had operated for perforations of the 
stomach or duodenum, and in four that he showed the opera- 
tion had proven successful, the others had died In the latter 
three, the operations were undertaken within six hours, twelve 
hours, and three days, respectively, after the perforations oc- 
curred The man who had been sick three days was moribund 
at the time of the operation from general peritonitis , the other 
two were admittedly exceedingly alcoholic 

Of the four cases that recovered, the first was a man, 24 
years old, who was admitted to the Presbyterian Hospital on 
April 25, 1907, being brought to the hospital at 12 30 am by 
ambulance The history obtained was that for six weeks he 
had been having some gastric distress after eating There was 
no history of alcoholism in this case Eight hours before opera- 
tion he felt a sudden, severe pain in the epigastrium, spreading 
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Dr Woolsey, m reply to a question as to the indications 
for operation, said that he was not m favor of operating m 
all cases, especially when the stone was located low down and 
of small size Under those conditions he would wait a ceitam 
length of time, as the stone might be expelled spontaneously 
In other cases, however, where the calculus was of large size, 
as shown by the X-ray, where painful symptoms persisted, and 
especially where the urme showed indications of infection, he 
would advise operation 

Dr Charles A Elsberg said that m quite a number of cases 
of ureteral calculus of small size he had succeeded m expediting 
the passage of the stone spontaneously by introducing a catheter 
into the ureter to above the calculus and injecting oil 

SARCOMA OF THE OMENTUM AND MESENTERY 

Dr Woolsey presented a married woman, 45 years old, a 
native of Ireland, who had been an inmate of the Presbyterian 
Hospital on four different occasions She was first admitted on 
November 2, 1908, complaining of a watery, irritating vaginal 
discharge, with some odor Di Eliot did a supravaginal hyster- 
ectomy, removing the uterus and all its appendages excepting 
the right ovary 

She was readmitted on July 23, 1909, suffering from ab- 
dominal distention and weight, and upon examination a mass 
was felt m the abdomen On August 12, 1909, Dr Woolsey 
opened the abdomen, which contained considerable bloody fluid 
A tumor, about the size of a grape-fruit, elastic and very friable, 
was found attached to the mesentery and gut It apparently 
had no connection with the right ovary, which was about the 
size of a small egg The tumor was easily peeled loose from 
its connections and removed The right ovary was also removed 
The pathologist at this time reported that the growth was a 
fibroma. 

On February 28, 1910, the woman returned to the hospital 
for the third time She stated that she had had no symptoms, 
but had accidentally discovered a tumor, about the size of her 
fist, m the region of the umbilicus The abdomen was re- 
opened by Dr Eliot, who found a mass about six inches in 
diameter, with an irregular, nodular surface It was attached 
to the ascending, descending, and transverse colon It wa« 
removed, together with considerable adherent omentum The* 
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was found on the anterior surface of the pylorus, surrounded 
by an immense hardened area which was thought to impinge 
on the pylorus For this reason, a two-row silk posterior gastro- 
enterostomy was added, using the Roosevelt clamp The ab- 
dominal cavity was irrigated with Blake’s tube and the abdominal 
wall closed without drainage The patient made an uneventful 
convalescence Since the operation, he has had some dyspepsia, 
being principally due to the accumulation of gas No vomiting 
has occurred 

The third case shown by Dr McWilliams was a man, 32 
years old, who was operated on May 12, 1910, for a perforation 
of the stomach which had occurred eighteen to twenty hours 
previous to the operation His temperature at the time was 
ioo° F , pulse 80 A blood count showed 17,000 white cells 
and 90 per cent of polynuclears The diagnosis lay between a 
high gangrenous appendicitis and a perforation of the stomach 
or duodenum The right abdomen was very rigid, with its point 
of maximum intensity in the upper rectus The rigidity ex- 
tended downward over the region of the appendix, and there 
was marked tenderness on rectal examination An incision 
through the middle of the upper right rectus opened the peri- 
toneal cavity, with the escape of an odorless, mucoid fluid The 
perforation was only visible after the separation of some ad- 
hesions, and was situated on the stomach side of the pylorus 
The area of induration was about the size of a silver half- 
dollar, with the perforation in its centre, large enough to admit 
the blunt end of a lead pencil It was easily closed by inter- 
rupted Lembert sutures of black silk The area of induration 
about the perforation was so great that it was deemed advisable 
to perform a posterior gastro-enterostomy, which was done, 
using the Roosevelt clamp and continuous chromic sutures in 
the mucous membrane, and continuous silk sutures in the serous 
coats The right side of the abdomen and the pelvis were washed 
out with Blake’s tube, and the wound in the abdomen was closed 
without drainage The convalescence was without incident 
Digestion has been perfect since the operation 

The fourth case concerned a man, 28 years of age, who 
had had an appendix operation eighteen months previously 
On May 14, 1910, at nine o’clock in the morning, he was seized 
with severe abdominal pam, and at 230 pm, when he was 
admitted to the hospital, his temperature was 102°, and a blood 
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aver the entire abdomen About an hour after the onset of 
the pam he vomited, and this was repeated twice before the 
operation, which was done at 2 a m His temperature on ad- 
mission was ioo°, pulse 88 A blood count showed 20,000 
leucocytes and 88 per cent of polynuclears The entire abdomen 
was rigid There was total absence of liver dulness, the tympany 
reaching as high up as the fourth space The diagnosis was 
not absolutely certain, but a perforation of the stomach was 
considered possible, and an incision was made through the 
middle of the right rectus high up 

Upon opening the peritoneum, a turbid, greenish, mucoid 
fluid escaped, it was without odor, and contained whitish masses 
which were supposed to be curdled milk lumps In none of the 
patients with perforations of the stomach upon which Dr Mc- 
Williams had operated had he ever detected the slightest stomach 
odor m the abdominal fluid In this case, litmus paper reaction 
to the abdominal fluid showed neutral The finger inserted into 
the intact foramen of Winslow located the perforation on the 
anterior wall of the stomach, just internal to the pylorus There 
were no adhesions about the perforation, but the edges sur- 
rounding it were indurated for about an mch Purse-string 
silk sutures buried the opening, and over this a Lembert con- 
tinuous stitch was passed Continuous salt solution irrigation 
of the pelvis and the region under the liver and left flank was 
instituted, and two cigarette drams were passed into the pelvis 
and one under the liver. The patient made a perfect con- 
valescence without incident, and is m excellent health at the 
present time. 

The second case was that of a chauffeur, 30 years old, who, 
one day in March, 1910, at 4 30 in the afternoon, while driving 
his car m the Park was seized with such an excruciating pam 
m the epigastrium that he had to abandon his car and was 
brought to the hospital in an ambulance At 5 pm his blood 
showed 21,500 leucocytes, with 76 per cent of polynuclears At 
6 p m he refused to be operated upon At 8 p m his blood showed 
31,000 leucocytes with 90 per cent of polynuclears, and his 
pain had become so severe that he asked for operation Ex- 
amination showed that his abdomen m its upper part was ab- 
solutely board-like, so that one could make no impression upon 
it There was almost an entire absence of liver dulness 

The patient was operated on at 9 p m A small perforation 
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was particularly interesting to him, as it recalled a case which 
was presented to this Society some years ago by Dr Charles H 
Peck, who had operated on the patient for a perforation of the 
stomach following ulcer This patient had been operated on a 
year or two before that time by Dr Gerster for the same affec- 
tion He came under the latter’s care at the German Hospital 
with the history of sudden collapse, pointing to a perforation 
of some abdominal viscus A tumor was made out m the epi- 
gastrium, and upon opening the abdomen an abscess was found, 
the contents of which indicated that it was associated with a 
previous gastric perforation In that case, evidently, nature had 
done approximately what Dr Green had suggested The ulcer 
had healed at a time, when there was still a point of com- 
munication between the stomach and the abscess 

Dr Gerster said he believed that under conditions, the sug- 
gestion made by Dr Green, namely, to convert the perforation 
into a gastric fistula, might prove serviceable If the leakage 
were checked, the fistula would heal m the course of time 
Dr Benjamin T Tilton said that in cases like the one cited 
by Dr Green he thought it would be wiser to cover the per- 
foration with omentum, which would act the same as a suture 
m closing the opening and preventing leakage In most of the 
cases in which the perforation was converted into a gastric fistula 
the patients had died of inanition, whereas the same purpose 
could have been served by sewing omentum over the opening, 
which could be done very quickly 

Dr Eliot said that about two years ago, in an article on 
this subject by Conrad Brunner, and later, in an article by the 
speaker on perforated duodenal ulcer, a careful review of the 
literature revealed only a single instance of a gastrostomy of 
this kind that ended in recovery In some twelve or fourteen 
other cases reported, death had occurred from inanition or peri- 
tonitis or some other cause 

TUBERCULOSIS OF THE SPLEEN 
Dr Forbes Hawkes presented a boy, eight years old, whose 
previous history had been negative, excepting for constipation, 
until June I, 1910 He had then suffered from an attack of 
gastro-ententis, but this had not been severe enough to confine 
him to bed Toward the end of June, a swelling m the ab- 
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count showed 31,000 leucocytes and 90 per cent, polynuclears 
The right rectus was exceedingly rigid There was no de- 
crease in liver dulness The patient was operated on within 
seven hours after the occurrence of the perforation. An incision 
was made through the middle of the upper right rectus, evacuat- 
ing a slight amount of odorless, mucoid, brownish fluid The 
wound was enlarged upwards, and with the finger some ad- 
hesions were separated under the liver, letting free a large 
amount of odorless, bile-stained fluid There was an enormously 
indurated, thickened area on the stomach side of the pylorus, 
111 the centre of which was a perforation about the size of the 
blunt end of a lead pencil This was closed with two rows of 
continuous Lembert silk sutures A posterior gastro-enterostomy 
was added as a safeguard in case the duodenum was constricted 
too severely Two rows of continuous silk sutures were used, 
the jejunum not being rotated but being joined antipenstaltically 
to the stomach The pelvis and right side of the abdomen were 
irrigated with normal salt solution through Blake’s tube and 
the wound was closed without drainage. This patient developed 
a small abscess beneath the abdominal scar, into which it opened 
His further convalescence was uninterrupted Since the opera- 
tion he has had considerable trouble with gas 

These four cases. Dr McWilliams said, brought up certain 
questions for discussion ( 1 ) the advisability of doing a gastro- 
enterostomy m suitable cases, namely, those m which the pylorus 
was thought to be constricted, (2) the use of salt solution 
irrigations, (3) the advisability of drainage 

Dr N. W Green said m one case he found the perforation 
on the anterior surface of the stomach, and because of thick- 
ening, was unable to close it by inverting the edges of the open- 
ing He therefore sewed the perforation to the abdominal wall, 
thus creating a gastric fistula From experience m the Physio- 
logical Laboratory, he knew that a gastric fistula m a dog could 
not be kept open without the introduction of a spool He 
expected a similar closure to take place m this case The 
patient made a good recovery, and the fistula eventually closed 
The speaker asked whether this would not be regarded as a 
rational procedure in cases where it was impossible to do an 
invagination. 

Dr. Arpad G Gerster said the question raised by Dr Green 
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the skin The capsule had nipped the shaft so that bloodless 
reduction had been rendered impossible 

The edges of this portion of the capsule were held apart by 
retractors, and through this opening the projecting part of the 
shaft was brought down The upper fragment was then pried 
bade into place with a periosteal elevator, and sutured to the 
shaft by a dironncized catgut suture passed through holes drilled 
into the bones near the fractured surfaces The edges of the 
split capsule were then brought together with chromicized cat- 
gut The arm was put up in a position of moderate abduction, 
this being the position in which tension on the fragments seemed 
to be least felt 

The boy made an excellent recovery Passive motion was 
begun on the tenth day, and he now has excellent use of the 
arm Only slight thickening could be felt at the site of the 
fracture 

THE TREATMENT OF SPREADING PERITONITIS 

Dr John A Hartwell presented twelve cases in which 
there had been present extensive spreading peritonitis follow- 
ing appendicitis, which had come under Ins care during the past 
summer, m the Presbyterian Hospital For the privilege of 
operating on them he expressed his thanks to Drs Eliot, Wool- 
sey, and Hawkes, of the attending staff All these cases had 
been treated in the same general way, and all had recovered, 
so that an analysis of the conditions found and the results 
might be of value in deciding some unsettled points concern- 
ing them Eight were males and four were females The 
youngest was eight years old and the oldest was forty, five 
were children under thirteen Nine were suffering from their 
first attack, two from their second, and one from his third Five 
were operated upon about 24 hours after the onset of acute 
symptoms, one on the second day, two on the fourth day, one 
on the seventh, and one on the ninth All, without exception, 
showed evidence of a more or less extensive peritoneal in- 
flammation by the presence of general rigidity and general 
tenderness, and in four cases by dulness m both flanks Seven 
cases were considered seriously sick, as judged by the pulse-rate, 
respiration, general appearance, and the abdominal signs The 
remaining five, while giving evidence of very considerable 
toxsemia, could not be classed as unfavorable cases Only 
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dominal region appeared The boy's mother thought that during 
this time he had lost slightly m weight 

On examination, the boy’s throat was found to be slightly 
reddened, and a culture revealed the presence of diphtheria 
bacilli and staphylococci A large spleen was made out, occu- 
pying the umbilical region The blood count was normal The 
patient was isolated for a few days, until the diphtheria bacilli 
disappeared from the cultures He was then taken back to the 
ward, and kept under observation The spleen, which had 
previously been movable, was then found to be distinctly less 
so, and tenderness appeared over it A few days later the 
spleen became markedly adherent An operation disclosed 
oedema of the overlying muscles, and a large, soft, granular 
spleen fixed to the abdominal wall Two sections of splenic 
tissue were removed The peritoneal cavity was opened above 
the spleen Several omental nodules were seen where the 
omentum had become adherent to the spleen, and there was also 
one nodule on the dome of the liver Several of these nodules 
were removed for examination 

The microscopic report of the sections of the spleen and the 
omental nodules showed tuberculosis Cultures from the peri- 
toneal cavity showed staphylococci The patient did well after 
the operation, with the exception of a severe bronchitis, which 
subsided in a few days The wound was slow to heal, and 
still showed a scabby area m its upper part The patient had 
gained m weight and his constipation had been relieved 

The case was regarded as one of tuberculosis of the spleen, 
with secondary infection from the throat 

OPEN OPERATION FOR SEPARATION OF UPPER EPIPHYSIS 

OF HUMERUS 

Dr Hawkes presented a boy, seven years old, who on 
July 5, 1910, fell from a fire escape, a distance of about twelve 
feet, striking on his left shoulder He sustained what proved 
under the X-ray to be an epiphyseal separation of the head 
of the left humerus The upper fragment was situated below 
the glenoid fossa As manipulation under a general anaesthetic 
was ineffectual m approximating the fractured surfaces, an open 
operation was done It was found that the shaft of the humerus, 
after its head had been fractured, had pushed its way through 
the capsule of the joint upwards, and presented directly under 
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sumptive evidence that the seiosa did not show an inflamed 
condition 

The management of all the cases was practically the same, 
modification being made only to meet special indications All 
were prepared by the emergency iodine method, and were 
operated upon within an hour after admission The prepara- 
tion was completed and the sterile sheets placed before the 
beginning of anaesthesia, which was produced by nitrous oxide 
and ether The incision was made over the mass, when such 
existed, otherwise it was made at the usual site The ap- 
pendix was removed by simple section at the base, after ligation, 
and the stump was cauterized with carbolic acid and alcohol 
Burial of the stump was not piactised because the conditions 
were not favorable, and the time this would have required was 
a distinct loss to the patient The presence of pus in the pelvis 
and right flank was determined by means of a gauze sponge 
If found, the table was elevated to an angle of fifteen degrees, 
with the head up , the return flow syphon tube devised by Blake 
was connected with an irrigator of hot, normal saline solution, 
and after the flow was established, filling the tube, the flow was 
temporarily stopped and the tube introduced along the anterior 
abdominal panetes and then downward to the pelvic floor On 
again starting the flow the syphonage immediately began, and 
the saline solution, mixed with pus, promptly flowed from the 
exit tube This was continued until the water returned clear 
The tube was then cautiously introduced m the same manner 
into the left mesenteric gutter, and if the return flow showed 
pus, the procedure was continued until that region was clean 
The right gutter was then attacked, and, if necessary, the coils 
of intestine in the midabdommal legion These procedures 
always resulted m the washing of some pus into the pelvis, 
and this was therefore again washed out In one case, about 
sixteen gallons of solution were required to complete the wash- 
ing, and in many of the cases from six to eight gallons were 
used This washing required some practice to get the best 
results the height of the irrigator, the length of the outflow 
syphon tube, the slant of the table, and the position of the solid 
tube all needed some slight modifications in individual cases 

Another point of importance was that the edges of the 
wound should be held snugly around the tube so that a return 
flow did not take place along it instead of through the syphon 
If care be exercised, the separate pockets holding the pus could 
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three of the entire twelve could be classed as desperate cases. 

The findings with regard to the white blood-corpuscles 
were interesting the leucocytosis varied from 9000 to 30,000 
m the ten cases, where it was recorded before operation, and 
the polynucleosis from 73 per cent to 96 per cent There was 
no relation whatever between the severity of the infection, as 
judged from general and local findings, and either the increase 
m total leucocytes or polynuclear leucocytes, nor did the seventy 
of the postoperative course seem to depend m any way upon 
the reactive power as shown by the leucocyte count In the 
two cases, however, where the count remained close to the 
normal, the condition at operation was found less extensive than 
m the others One man with 16,000 leucocytes and 96 per cent 
polynuclear cells made a very prompt recovery, although the 
mtraperitoneal infection was very extensive One woman hav- 
ing 11,000 leucocytes with 90 per cent polynuclears showed a 
severe and general peritoneal inflammation, and made a very 
prompt recovery On the other hand, a man having 24,000 white 
cells, 80 per cent being polynuclear, showed no evidence of 
being seriously sick At operation he showed the least peri- 
toneal involvement of the whole series, yet his convalescence 
was among the most severe It seemed fair to conclude that 
with a spreading peritonitis, the findings as regarded leucocytosis 
and polynucleosis were of no value m determining either the 
severity of the lesion or the prognosis 

A gangrenous appendix, either m whole or part, was found 
to be the cause of the peritonitis m each of the twelve cases 
In ten cases pus was found in the subhepatic pocket, the pelvis, 
and the subsplemc pocket, showing that an infection process 
existed in practically the whole of the greater peritoneal pouch 
In one case the right side and the pelvis only were involved, 
and m another the pus seemed to be confined to the csecal region 
and the pelvic cavity In the latter case, the postoperative course 
was among the most severe, although prior to operation the 
man did not seem to be seriously ill In several of the cases 
pus was found occupying the spaces among the small intestinal 
coils m the umbilical region In five cases it was noted m 
the history that the peritoneal coat of the intestines, so far as 
could be observed, showed marked inflammation In two, ab- 
sence of such a condition was noted, and one of these was 
the most seriously sick of the whole series In the remaining 
five no mention of this condition was made, which was pre- 
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digested articles were added, milk being withheld until the 
bowels were moving well and distention was absent Cathartics 
were used sparingly, and usually not given until after 48 hours 
As soon as the digestive functions became normal, the diet was 
gradually increased, and then given liberally to repair the loss 
of strength 

The dram was usually loosened about 36 hours after opera- 
tion, and was then gradually drawn out and shortened After 
four days it consisted, as a rule, of only a dram for the panetes 

Results — All of these twelve patients recovered Two de- 
veloped a small patch of pneumonia, and one a left-sided phlebitis 
in the femoral vein The remaining nine had no complications 
One fecal fistula developed, and no secondary abscesses The 
patients left the wards to return for wound dressings in from 
ten to thirty days, four being discharged in less than two weeks, 
and four others in less than three weeks Many of them, in- 
cluding those who showed a temporary cessation of pain and 
distention immediately after the operation, again suffered from 
these symptoms, and there was no evident relation between 
these symptoms and the severity of the condition found at 
operation The most severe case in the series, a woman who 
remained in a precarious condition for six days, had neither, 
while the least extensive case, in which the pelvis alone was 
involved, and one of the least sick before operation, suffered 
severely from both for nearly a week, but Ins general condition 
remained excellent 

Dr Hartwell said that while twelve cases were too few 
to establish any advantage of the treatment used here over 
other methods, yet the results were sufficiently promising to 
have this general method tried It was m no particular a 
new method, but was presented as an added link in favor of 
the cleansing of the peritoneum as against leaving the contained 
pus to be taken care of by the patient 

Dr George D Stewart asked Dr Hartwell if an examina- 
tion was made to determine the variety of germ responsible 
for the peritonitis That, the speaker thought, had something 
to do with the seventy of the peritonitis He believed all would 
agree that cases, which in the onset looked comparatively mild, 
might eventually give nse to very severe symptoms 

In the ordinary operation for appendicitis it was very difficult 
to judge how extensive a peritonitis existed, the surgeon did 



TREATMENT OF SPREADING PERITONITIS 


149 

be emptied with practically no soiling of the non-affected parts, 
and at the conclusion the operator felt comfortably sure that no 
free pus remained m the peritoneal cavity The procedure was 
attended with practically no shock The time consumed by the 
cleansing was from three to ten minutes A dram, usually a 
cigarette, was passed into the pelvis, and if necrotic tissue ex- 
isted around the csecum, a second one was inserted at that 
point The abdominal wound was sutured sufficiently to guard 
against intestinal prolapse, and a dressing applied The entire 
operation m cases where no difficulty was encountered m getting 
out the appendix occupied less than fifteen minutes, and the 
usual time was from twelve to twenty minutes At the close 
of the operation a lavage was done unless it had been done for 
special reasons previously, and the patient was put to bed with 
the head and shoulders elevated either by raising the whole bed 
or by using a bed rest, this being determined by which position 
was the more comfortable for the individual patient 

The contrast between many of these patients immediately 
before operation and on their return to consciousness from 
anaesthesia was marked The abdomen changed from a con- 
dition of board-like rigidity to a normal relaxed state, and 
excepting over the wound showed no tenderness to palpation 
The evidence of suffering had often entirely disappeared, and 
it was not an unusual thing to hear the patient say within a 
few hours that he felt quite well 

The after-treatment was as follows Enteroclysis by the 
drop method was established and continued for several hours, 
remitting it when the colon showed any evidence of intolerance 
or became over-filled Lavage was done when vomiting was 
troublesome, or when gastric distention was present, often being 
repeated three or four times m the day Nothing was given 
by mouth for 24 hours M'orphme, hypodermically, was given 
sparingly if the pam recurred severely If the distention be- 
came at all marked, turpentine stupes were given, the wound 
being protected by rubber tissue and chloroform, and these were 
supplemented by turpentine, oil, ox-gall, or Epsom salts enemata, 
or a combination of them Nourishment was withheld until it 
was demonstrated that intestinal paresis need not be feared In 
one or two cases this abstinence from nourishment covered a 
period of four days The first nourishment was m the form 
of a small amount of broth and albumin water , if this was well 
borne the quantity was gradually increased, and then other easily 
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to get a turbid return flow from obscure regions which could 
not be reached by sponging For small localized collections of 
pus which were readily accessible, sponging answered the 
purpose 

Dr Moscncowirz, leferrmg to the question of the various 
bacteria present in peritonitis, said that at Mt Sinai Hospital 
cultures were made in every case, and their experience had led 
them to practically disregard the presence of any particular 
bacteria, as they had found that the streptococci, the Bacillus 
coli and the Sti cptococcus aincus gave about the same mortality, 
whether alone or in combination That was the result of their 
experience in five or six hundred cases 

The important question to decide in connection with this 
subject was what was and what was not peritonitis The 
methods of treatment m these cases were about as divergent 
as the results reported Some surgeons did not even wipe out 
all the pus, while otheis did a radical operation, and the results 
were practically the same The difference in the mortality sta- 
tistics, ranging from 5 to 50 per cent , probably depended on 
what class of cases were included under the name of peritonitis 
Dr Morris called attention to the fact that the Staphylococ- 
cus albus quickly developing over the peritoneum called out 
protective leucocytosis and then died, so that no micro-organism 
might be found, although it had protected the patient, and left 
sterile pus 

Dr Hartwell, m closing, said the vanous speakers showed 
practically the same differences of opinion as were elicited when 
this subject was brought up for discussion some time ago 
In answer to Dr Gerster, the speaker said he did not know 
whether the cases he had reported were examples of general 
peritonitis or not, and he had given the exact regions of the 
abdominal cavity where the pus was found In all but two it 
was found under the liver, under the spleen, and m the pelvis 
By flushing with Blake’s tube it was comparatively easy to reach 
all the small peritoneal pockets, and the procedure only occupied 
a few minutes It must, however, be done carefully, and some 
practice is needed to get the best results 

INTUSSUSCEPTION, WITH SPECIAL REFERENCE TO ADULTS 
Dr Ellsworth Eliot, Jr , read a paper with this title, 
for which see the February issue of the Annals of Surgery 
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not always expose the entire abdomen if he had a reasonable 
hope that the pus had not spread far from the site of the 
operation. 

The question of whether to flush or not to flush the peritoneal 
cavity was still unsettled Personally, he had largely given up 
this procedure, preferring to wipe out the pus rather than flush 
it out, and he had a conviction that his results were better by 
the former method Of course, most surgeons, he believed, had 
adopted the Murphy method of irrigation, or some modification 
thereof, and the Fowler position, both of which he thought 
were very useful 

Dr Robert T Morris said his experience was very similar 
to that of Dr Stewart He first began by wiping out the pus, 
then he substituted flushing, and now he felt that wick drainage 
usually sufficed The flushing method naturally appealed to a 
man on account of its neatness, but he questioned its necessity 
in the majority of cases He believed m making cultures from 
the pus, which m many instances would be found sterile In 
another class of cases of general spreading peritonitis, with pus 
over the entire peritoneum, we found the Staphylococcus albus 
as causative factor, and that pus was better left undisturbed, 
because the bacilli were not at work there, they were at work 
in the tissues and the pus was commonly sterile There were 
still other cases in which bacteria of various kinds were found 
in the pus, and m dealing with those cases, any successful method 
was a good method Dr Hartwell had been successful with 
his method and therefore it was a good method The great 
desideratum, however, was to simplify our methods as much 
as possible, and if we can treat these cases successfully by 
capillary drainage through a small incision and quick work, it is 
certainly a step m the right direction The speaker said that 
the latter method had been successful m his hands, it might 
not be successful m the hands of others The escape of the 
stream by capillarity must be encouraged by frequently chang- 
ing the external gauze This mechanical point is of pivotal 
importance 

Dr Irving S Haynes said he was practically m accord with 
the views expressed by Dr Morris After an opening had been 
made m the abdominal wall, the intra-abdominal pressure would 
do the rest, and a small piece of rubber tissue carried down 
well into the pockets offered an exit for the pus The speaker 
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be fully treated Here we find discussed with fulness that is 
sufficient, such conditions as post-operative hemorrhage, coma, 
collapse, thrombophlebitis, and the various infections Resus- 
citation by artificial respiration, oxygen, and electricity are de- 
scribed Is it not possible that surgeons make too little use 
of intubation and insufflation of the lungs with oxygen or forced 
aeration ? 

In discussing diet during convalescence, the author wisely 
suggests that the surgeon should not attempt too much, but 
should give the patient a wide latitude The patient who is 
reasonable knows what he likes and can take with satisfaction, 
and is to a large degree a specialist in his own digestion Rectal 
feeding is elaborated in its technic and pi inciples Formulie 
are given Gavage and other forms of artificial feeding arc 
described 

Catheterization, caie of the bowels, and stomach disturbances 
receive practical attention The dangers of magnesium sulphate 
are mentioned 

Any case of post-operative tympanites which progresses in 
spite of treatment should be considered operative Delay in 
intestinal obstruction is far more serious than operation Op- 
eration must usually be done while there is still some doubt 
as to its necessity If it is done when there is no doubt, it is 
usually too late 

A chapter on bandaging describes the most useful bandages 
All are effective, though not beautiful The chapters on the 
treatment of operative wounds present the indications and 
methods of dressing An excellent resume of the Bier hyper- 
mmic treatment is given The treatment of sinuses is briefly 
described In the treatment of septicaemia we again encounter 
whiskey and strychnine Haemophilia is discussed with especial 
reference to the use of blood-serums An idea of the thorough- 
ness of the book may be had from the fact that the author 
has included post-operative psychoses, artificial limbs, massage, 
and electrotherapy A chapter on preparation of the patient for 
operation seems like a gratuity in a book on after-treatment 
and surgical convalescence 

The wisdom of the author is displayed m his statement that, 
“ nearly all that has been said as to the value of out-of-door 
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Surgical After-Treatment By L R G Crandon, A M., 

M D Boston, 1910, W B Saunders Company, Phila- 

delphia 

Many books dealing with the immediate treatment of surgical 
diseases have been written There are also some excellent 
publications dealing with the preparation of patients for opera- 
tions This book occupies a third special field, that of the 
after-care of surgical cases It is important because the im- 
mediate treatment has always monopolized the attention o>f 
surgical writers, and too little has been said of the after-atten- 
tions upon which the recovery or cure of the patient often 
depends 

This book has been written for house surgeons m hospitals 
and for general practitioners in communities which are not 
surgical centres and in which the general practitioner must 
assume the after-care of surgical cases The book describes 
tried methods The reader is made familiar with the details of 
the elevated head position The discussion of anaesthesia is 
practical, although neither the tongue forceps nor the mouth 
gag, on page 30, will find general approval 

One of the valuable features of this book are the illustrations 
showing both how things sometimes are improperly done and 
how they should be done The relief of post-operative thirst is 
well discussed Proctoclysis and saline infusion are described m 
this connection The technic of transfusion is quoted largely 
from Crile The discussion of the treatment of shock is com- 
plete The author has given the modern view of this subject, 
but, in his zeal to omit nothing, he has included both alcohol 
and strychnine While he shows these two old friends rather 
scant courtesy, still they are admitted to the company of thera- 
peutic agents 

The emergencies which follow operations, one realizes, make 
so large a catalogue that their discussion m a work on general 
surgery is difficult In such a special work as this they may 

i55 
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indication of a demand for a more accurate knowledge of those 
structures and regions which have a peculiar interest for the 
surgeon 

This work consists of 478 pages, with 61 illustrations, of 
this number 18 are original, the remainder being borrowed from 
standard works. 

The author divides the subject into five sections, conespond- 
mg to the five natural divisions of the body 

Section I Head and Neele, Vertebral Column, Bram and 
Spinal Cord Section II Thorax Section III Abdomen and 
Pelvis Section IV Lower Extremity Section V Upper 
Extremity 

The general plan of this work is, first, a consideration of the 
structures as they are related regionally, and next, an estimate 
of their clinical values and presentation of the practical problems 
with which they are associated 

In a work of this character an author can scarcely hope to 
present many new facts The threads with which he weaves 
are the products of many minds and the accumulations of many 
years His chief aim must be to sift, compare, and fix the 
clinical values of the anatomic facts, and thus clothe them with 
living interest 

The author has succeeded in presenting a concise account 
of the anatomical facts of importance to the surgeon There 
are, however, a few omissions and some commissions which 
are too important to escape just criticism 

The author’s estimate of wry-neck is conventional and 
hackneyed Gerdes has shown m connection with permanent 
wry-neck that the scalenus anticus is as frequently at fault as 
the sternomastoid and should be divided with the stemomastoid 
Furthermore, division of the muscle subcutaneously is neither 
to be taught nor practised There is no excuse for “ blind ” 
surgery in the light of modern technic 

The author in his preface explicitly states that he surveys 
the anatomy of hernia from the abdominal instead of from 
the external surface, and yet he omits to mention the one fact 
which elucidates the anatomy of the inguinal canal For no 
adequate conception of the inguinal canal is possible without 
reviewing the evolution of the testicle — its formation within 
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life and sunshine in surgical tuberculosis applies to the healing 
of all wounds and to surgical convalescence m general The 
much vaunted air of the Engadme is, after all, only pure air, 
and we need not cross the ocean to find that” 

Post-operative hernia, adhesions, foreign bodies left in the 
abdomen, and the use of abdominal binders are briefly 
presented The author speaks against the prolonged use of the 
binder, and quotes Abel, who showed that the abdominal swathe 
has nothing to do with preventing the formation of hernia. 

It is something of a surprise to find m a work emanating 
from the cultured atmosphere of Boston, that it is the custom 
“to operate these infants” (page 365), when the author means 
to operate upon them He operates others also elsewhere m the 
book 

These general subjects take about one-half of the book 
The second half is devoted largely to regional surgery This 
latter is the more important part It details the after-treatment 
in all of the ordinary operations of surgery 

The largest chapter in the book is that on vaccine therapy 
The subject is well covered. While this is properly a part of 
immediate rather than later surgical treatment, its importance 
at this period of its development is so great that any surgeon 
who buys a book on therapy is glad to find it More than 170 
pages are given to the subject A series of receipts for con- 
valescents’ foods closes the book 

Dr Crandon has written a useful book It is a valuable 
supplement to the works on general and special surgery It 
is practical While it draws much from the general literature 
of surgery, as such a work must, it displays the judgment of 
an experienced surgeon Many of the illustrations are poor 
So long as publishers place upon authors the financial burden 
of supplying illustrations, good books with poor illustrations 
must be published J P Warbasse 

Surgical Anatomy By John A C MacEwen, Assistant 
Surgeon to the Royal Infirmary, Glasgow, etc New York, 
William Wood & Company, 1910 

The appearance during the last few years of an unusual 
number of works on surgical or applied anatomy is a fair 
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Variations of the Bones of the Hands and Feet A Clinical 
Atlas By Thomas Dwight, M D , LL.D Parkman Pro- 
fessor of Anatomy at the Harvard Medical School With 36 
plates and 79 figures J B Lippmcott Company, Philadelphia 
and London 

This is a book of wonderfully clear X-ray plates These plates 
show far better what the author wishes to teach than words alone 
could The descriptions are clear, concise and to the point It 
is not purely an anatomical study, but a very needy book for the 
surgeon, orthopaedist and the general man as well 

By his plates he shows numerous variations in size, shape, 
position, and division of the bones This has a great bearing on 
anatomy and surgery The development and placing of extra 
bones is important Extra bones are sometimes so placed that 
they simulate fracture This is shown, and explained to one’s 
full satisfaction Taking one bone of the wrist — the scaphoid — 
the author clears up some mistaken diagnoses This develops 
frequently as two separate bones and is called the divided 
scaphoid This, of course, may appear under the X-ray as a 
fracture The author says in regard to diagnosis of this condi- 
tion " I am far from questioning the diagnosis in many cases 
of fracture of the scaphoid I do not deny that a normal bone 
may be broken, but strongly suspect that in most cases called 
fractures there was a subdivided bone to begin with ” Plate 1, 
Fig 2, and Plate 2, Fig 5, show this subdivision There are 
numerous other valuable points through the book 

Norman Philip Geis 
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the abdomen, its descent through the abdominal wall, and its 
final arrival m the scrotum 

There is no mention made of the important fact concern- 
ing the renal circulation first suggested by Hyrtl and later 
developed by Brodel, viz. that the kidney is vascularized by 
two arterial systems and that between them is a non-vascular 
zone, along which an incision may be made through the sub- 
stance of the kidney with a minimum amount of hemorrhage 
The statement of the author that “ nephrectomy is generally 
performed through an abdominal incision ” does not conform 
with the practice of American surgeons 

William Francis Campbell 

The Rontgen Ray in Paediatric Practice By Dr Thomas 
Morgan Rotch 8vo , 224 pages in the text and 264 plates 
Published by J B Lippmcott Company 

In reviewing a book that deals with a comparatively new 
feature in paediatric work, it is very difficult to place a fair 
estimate upon it Dr Rotch has led us in his recent book into 
a field that is peculiarly his own He has ideas and has had 
the ability to place them before us in an interesting as well as 
instructive way The text of the book is really its less important 
feature , the illustrations are numerous, well selected, and withal 
very instructive It is one of those books that cannot demon- 
strate its real value until sufficient time has elapsed to test its 
practicability In other words, the present volume must “ find 
itself ” by a demonstration of the practical value of its teach- 
ings Throughout the text we find the evidences of the en- 
thusiasm of the writer, and the claims which are made under 
the influence of this enthusiasm can hardly all be borne out m 
practical application It is a volume that excites thought, and 
any book that does that is a valuable addition to medical 
literature 

The real test of the value of the work done by Dr Rotch 
and the saneness of his deductions will come when a large 
number of observers have had the opportunity to test out m 
practical application some of the suggestions laid down The 
book should be added to the library of every paediatrist, and 

it is not without considerable value to the surgeon 

Le Grand Kerr 
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or a foot bellows could easily be devised, I have considered 
that an easily managed automatic apparatus would be much 
preferable, and have, therefore, with the help of Dr S 
Yankauer, of this city, and of Tiemann & Co , instrument 
makers, constructed the apparatus which is described in what 
follows 

The entire apparatus is contained m a wooden box which is 38J0 
inches long, xr inches deep, and iS inches wide It is easily transportable 
(Fig r) The box is placed on the floor near the head end of the 
operating table and the front turned down 1 (Fig 2), exposing the interior 
which contains the following (Fig 3) By means of the switch A and 
the rheostat B the electric current is carried to the horse-power 
motor C which drives the blower D The air passes through the tube E 
and the oil filter F and the tube G into the bottle H This bottle contains 
hot water, so that the air, as it bubbles through the water, is warmed, 
moistened, and filtered The current of air then passes through the tube / 
to the rubber tube which is connected to the intratracheal catheter To 
this tube (I) is connected the ether reservoir J 

The ether resen oir consists of a glass jar which is held air tight 
against its cover by a spring clamp below The eo\ er contains the openings 
of two tubes (X, X') which are connected with the main tube / The 
hand wheel K which moves an indicator on a scale above it, is arranged to 
control the air passing through the tube I When the indicator stands at 
zero at the scale, pure air is passing through the tube / As the indicator 
is turned, more and more of the air is diverted into the one tube (X) 
which leads into the ether reservoir When full ether is turned on, all 
of the air has to pass into the ether reservoir and over the surface of 
the ether, so that it becomes saturated with ether vapor When the indi- 
cator shows that pure air is passing through the tube I, the tubes which 
lead into the ether reservoir are closed, and the ether reservoir can be 
removed if necessary and refilled 

The manometer L is connected with the tube / and records the 
pressure of the air current which is flowing through it The ends of the 
manometer tube have hard rubber stop-cocks which can be closed when 
the apparatus is to be transported, — a possible spilling of the mercurj 
in the manometer is thus prevented 

The tube M leads into the mam tube G, has also a stop-cock, and to 
its tip the tube from an oxygen tank can be connected so that oxygen 
can be added to the air if desired The tube P leads to a foot bellows 
which has been added to the apparatus as a safety device, if anything 
should happen to the motor or blower, or is to be used where no electric 
current is available When the stop-cock N is closed and O is opened, 


5 The box is now arranged so that the front can be entirely removed 
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ORIGINAL MEMOIRS. 


ANAESTHESIA BY THE INTRATRACHEAL INSUF- 
FLATION OF AIR AND ETHER . 1 

A DESCRIPTION OF THE TECHNIC OF THE METHOD AND OF A PORTABLE 
APPARATUS TOR USE IN MAN 

BY CHARLES A ELSBERG, M D., 

OF NEW YORK, 

Surgeon to the Neurological Institute, Adjunct Surgeon to Mount Sinai Hospital 

In previous papers 1 I have considered the practical aspects 
of anaesthesia by intratracheal insufflation of air and ether, 
and have reported concerning' several patients who were anaes- 
thetized by the method of Meltzer and Auer In a future 
paper I expect to report upon a number of mtrathoracic 
operations performed by means of intratracheal insufflation, 
and upon our experiences with the method for purposes of 
artificial respnation 

This paper shall be devoted to the subject of the anaesthesia 
itself, with special reference to the technic of the method 

The apparatus for intratracheal insufflation should be as 
simple as possible and should be portable While a very small 
and inexpensive apparatus worked by means of a hand pump 


* Read before the New York Surgical Society, November 23, 19 ™ 

1 Medical Record, March 19, 1910, Annals of Surgery, July, 1910; 
Berliner khn Wochenschrift, October, 1910 
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Box containing insufflation apparatus 


Front of box turned dov.n to shov. the apparatus 
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tage that it can be obtained anywlieie The catheter should 
have two marks upon it one, 12 cm fiom the tip, a second 
mark 26 cm from the tip The average length of the adult 
tiachea is 12 to 13 cm, of the laiynx, 5 cm , in the adult, 
the aveiage distance fiom the incisor teeth to the glottis is 
14 cm Theiefore if the tip of the mtiatracheal tube is 26 cm 
from the incisor teeth, it will he 5 cm or less above the bifur- 
cation of the trachea 

The size of the catheter must, of couise, vary with the 
diameter of the tiachea and size of the larynx For the adult 
it is advisable to use a tube whose diameter measures about 
one-lialf of the length of the glottis as seen through the direct 
laryngoscope This will in general correspond to a size 
No 22 to 26 of the French scale In the majority of instances 
a catheter No 22 or 24 French will be found of suitable size 

I11 children, the catheter must be correspondingly smaller 
The length of the catheter m the trachea varies somewhat, but 
I have found that in general the length of tube below the 
glottis measures about the same as the length of tube from 
the glottis to the incisor teeth In other words, if the tube 
has been introduced as far as the glottis, it will have to be 
pushed again as far downwards to have the tip in the proper 
part of the trachea 

The Inti oductwn of the Tube — After much investigation, 
I have found that the tube can be most easily and quickly 
introduced when the larynx is 111 plain view This can be 
easily accomplished by means of the Jackson direct laryngo- 
scope As is well known, this instrument is used for the intro- 
duction of the bronchoscope It is easy of manipulation, and 
with very little practice one can, by its means, obtain an 
admuable view of the glottis, so that the tube can be readily 
introduced between the vocal cords For all of us who are 
not trained laryngologists this method will be found to offer 
the advantages of simplicity combined with certainty 

Before the tube is introduced, the patient should be given 
a dose of morphine and atropine and then be anaesthetized 

the usual manner with ether When the patient is well 
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and the foot bellows used, the air passes into the tube G’ and into the 
water bottle When the stop-cock N is open and 0 is closed, no air can 
enter the mam tube from the bellows, and air passes to the water bottle 
from the blower It takes only a moment to turn the two stop-cocks so 
that one can m a moment switch fiom air from the blower to air from 
the foot bellows and vice versa 

The water bottle H is held firmly m place by a clamp The tubes 
from it are connected to the mam tube by bayonet joints so that the 
bottle can be easily removed when it is to be filled or emptied The per- 
forated cork is held firmly and air tight by a clamp 

The apparatus and its handling are simple When it is to be used, 
the water bottle is first one-third filled with hot water, the stop-cocks on 
the manometer opened, the stop-cock N open and O closed, the switch 
turned on, the rheostat turned on full, and the motor and blower thus 
set m motion The stop-cock M is left wide open As soon as the 
apparatus has been connected with the intratracheal tube the stop-cock M * 
is slowly turned until the manometer shows that the pressure of the 
air is 20 mm 

The percentage of ether is regulated according to the depth of the 
anesthesia, usually the indicator has to be turned until it shows that 
half or full ether is being used 

By means of the stop-cock at I (below the manometer) the air and 
ether current can be diverted from the intratracheal tube so that no 
air enters the intratracheal tube but all of it escapes through the open 
stop-cock 

The management of this apparatus is, as I have said, 
extremely easy From the moment that the power is turned 
on and the pressure regulated, the anaesthetist has nothing to 
do but watch the pressure gauge and occasionally interrupt 
the current of air so as to momentarily collapse the lungs 
He can be seated at some distance from the operating table 
and will be out of the way of the operator and his assistants , 
or he can be seated near the table so as to control the pulse of 
the patient 

The Catheter or Tube to be Used , and the Method of 
Introduction — The tube which is to be introduced into the 
trachea must be fairly rigid so that it cannot be coughed out 
of the trachea when it is once m place After much investi- 
gation I have found that this requirement is best met by a silk- 
woven catheter It should have an opening at or near its 
end. It must be at least 30 cm long The ordinary silk- 
woven urethral catheter will do very well, this has the advan- 


CHARLES A ELSBERG 


1 66 

the anaesthesia begun By means of the stop-cock (M) the 
pressure is regulated so that the manometer registers 20 mm , 
and full ethei is turned on In many patients it is only neces- 
sary to keep the ether index at 50, m others full ether is 
required 

The Course of the Anaesthesia — In all but one of the 
patients whom I have anaesthetized in this mannei the anaes- 
thesia was complete That is, the patients were quiet, their 
musculatuie was relaxed, they breathed quietly and super- 
ficially Auscultation of the mouth showed that the air was 
issuing from the buccal cavity m a continuous stieam In 
many but not in all of the patients the respiratory movements 
ceased altogether when the pressure was raised so that the 
manometer registered 30 to 40 mm , and apnoea ensued It 
may well be that in some patients a pressuie higher than 
40 mm of mercury is lequired to distend the lungs fully and 
thus cause the apnoea which is regularly observed in dogs 
when the lungs are markedly distended 

If the tube is of correct size and in the proper position, the 
face of the patient anaesthetized by intratracheal insufflation 
will be of a pink color with tire veins of the forehead slightly 
prominent The pulse is full, bounding, and regular 4 

When the insufflation is begun, it often happens that the 
patient has a short attack of spasmodic coughing Sometimes 
this seems to be due to the fact that the end of the intratracheal 
tube is too near the bifurcation of the tiachea, and the cough 
will cease at once when the tube is withdrawn one or two 
centimetres After a few moments, however, the coughing 
will cease of itself 

It is possible to keep a patient under primary anaesthesia 
for a long period of time, if the proper percentage of ether is 
given with the air Several of the patients in whom abdom- 
inal operations weie m progress had sensitive corneas, would 

*If the patient is cyanosed, it means either that the tube is not far 
enough m the trachea, or that too large a tube has been introduced By 
the selection of the proper size of tube and its correct introduction both 
these accidents can be avoided 
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under, he is brought into the operating room and placed upon 
the operating table, with the head hanging well downward 
over the end of the table and the mouth held open with an 
ordinary mouth gag 3 The direct laryngoscope is then intro- 
duced and pushed along the posterior wall of the pharynx 
until the epiglottis is m plain view The epiglottis is pulled 
well forward by the beak of the instrument and the glottis 
well exposed One usually obtains a fine view of the larynx, 
can clearly see the opening between the cords, and can esti- 
mate its size and length A catheter whose outside diameter 
measures about one-half of the length of the glottis is then 
selected This is introduced through the laryngoscope and 
into and through the larynx The tube is then pushed forward 
until the second mark on it shows that the tip is 3 to 5 cm 
above the bifurcation of the trachea Air will now be heard 
rushing m and out through the catheter At this stage, the 
patient may have a spasm of the larynx for a few moments 
This need not cause concern , respiration will soon begin again 
The tube is now held in place and the laryngoscope with- 
drawn, the manipulations thus far having occupied only a few 
minutes 

To hold the tube in place, I first devised a special mouth 
gag or bit It is called a bit because it is held against the 
upper teeth by means of a strap around the patient’s head 
It consists of a plate of hard rubber, held against the upper 
teeth, which has a central opening for the intratracheal tube 
When the tube has been passed through the bit it is held 
immovable by a small steel spring clip, so that it (the tube) 
cannot be pulled out or pushed m At the present time I 
use an elastic wire shaped to fit over the ears like a pair of 
spectacles The wire runs just below the nose and has a small 
clip to hold the intratracheal tube 

The connecting tip of the tube which leads from the insuf- 
flation apparatus and from which the mixture of air and ether 
is flowing is now connected with the intratracheal tube, and 


* Preliminary cocaimzation of the larynx is unnecessary 
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is far too small to allow of any definite statements in this 
regard, and I should not have mentioned this fact at all, if 
my attention had not been especially called to it by the nurses 
and the house staff who had charge of the patients 

We have thus far anaesthetized about 30 patients by intra- 
tracheal insufflation Some of them were operated upon for 
mtrathoracic disease, many for abdominal or other affections 
As soon as we had convinced ourselves of the safety of the 
method we felt justified m using it on any patients who had 
to be anaesthetized, and we have thus collected valuable data 
as to the method, the technic of intubation, etc We have 
found the anaesthesia very useful in operations on the head and 
neck, as the anaesthetist was never in the operative field or in 
the way of the operator or his assistants 
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open and close their eyes when ordered to do so, but remained 
perfectly relaxed and gave no evidence of pam sensation 
These patients were almost fully awake as soon as the insuffla- 
tion was stopped and the intratracheal tube removed 

There is an entire absence of mucus rattling m the throat 
during the entire period of the insufflation 

Most of the patients awaken very quickly when the insuffla- 
tion is stopped, m a number of instances they would answer 
questions before they had been removed from the operating 
room We have been accustomed to insufflate pure air for 
a few minutes at the end of the anaesthesia so as to blow out 
the anaesthetic from the lungs and trachea So quickly, indeed, 
will the patient begin to react that one must be careful that 
the patient is receiving enough ether mixed with the air during 
the operation, otherwise he will begin to react before the 
operative manipulations are completed 

When the intratracheal tube is removed, there is often a 
very short period of apnosa, then regular deep breathing again 
begins 

I have carefully watched the patients when they have awak- 
ened from the anaesthesia None of them had any cough or 
expectoration at any time, and none had any pulmonary com- 
plication of even the mildest kind after the operation 5 As 
soon as the patients were awake, they spoke freely, were not 
hoarse, and did not complain of any pam m their throats I 
have asked every one of them whether they had any feeling 
of discomfort in the region of their larynx, and have thus 
far received a uniform answer m the negative Further data 
(with perhaps laryngological examinations) will have to be 
gathered m the future 

There is one other feature of the post-operative course 
which can receive only preliminary mention here We have 
observed that post-operative vomiting was conspicuously 
absent in our patients The total number of anaesthesias given 

*This does not, of course, apply to the patients who were operate! 
upon for pulmonary abscess or who had a pulmonary lesion before the 
operation 
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mg the ten years prior to 1908, nine occurred in adults In this 
connection the older statistics of Leichtenstern ( Piag Monat , 
1874), based upon the study of more than 500 cases and show- 
ing a percentage of 45 in adults, must be discarded, for they 
were evidently gathered from cui lent hteiature at a time 
when intussusception in infants was frequently unrecognized 
or discovered only at autopsy, and similarly the statistics of 
Gibson published in the Med Record for 1897, in which of 
239 cases, 60 occurred in adults over seventeen, are of com- 
paratively little value in demonstrating the relative frequency 
of intussusception in adults and children 

Of very considerable interest is a comparison of what may 
be termed the exciting causes in childien and in adults In 
the former the different kinds of acute intestinal disturbance 
resulting from improper food preponderate In infants any 
inflammation or other pathological change m the vermiform 
appendix contributes very slightly if at all to the development 
of intussusception In young children, however, the writer 
has collected 18 instances between the years of two and seven 
m which an inverted appendix was probably the cause of a 
caecal intussusception, while only three instances of the same 
condition could be found in adults 

Trauma is frequently mentioned as a possible cause of 
intussusception In infants it obtains only in the sense that 
the muscular effort of crying and straining unquestionably 
increases a pre-existing intussusception, and may even be con- 
sidered responsible for its initial formation In adults, on 
the other hand, trauma is infrequent, and even when men- 
tioned as a cause may, by some, be regarded as a mere coinci- 
dence Moreover, it is not always received m the same way 
Usually a history of some sudden excessive exertion, as in 
heavy lifting, is said to have directly preceded the onset of 
the acute obstruction, while less frequently the intussusception 
is ascribed to a blow on some part of the anterior abdominal 
wall In Case 163, that of an actor in vaudeville, the patient 
had daily held a number of men on the rigid abdomen After 
one of these performances, acute obstruction developed, and 
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The discussion of changes in peristaltic activity leading to 
the development of intussusception and the results of obser- 
vation m physiological laboratories of a symmetrical stimula- 
tion of different segments of the intestinal tract have been 
so fully presented by different writers that further considera- 
tion of that part of the subject is unnecessary 

While intussusception m infants and children is carefully 
and exhaustively described m both text-book and m the cur- 
rent literature, the consideration of the same lesion in adults 
is almost universally neglected That intussusception m 
adults is uncommon cannot be denied, but the fact that it is 
sufficiently frequent to warrant careful consideration is amply 
proved by an analysis of the cases admitted to the service of 
any general hospital m a stated period of time, such as 20 
or 25 years Such a tabulated list of 115 cases from the 
records of St Thomas’s Hospital 111 London, from 1875 to 
1900, was published by Pitts m the Bnt Med Journal (1901, 
2, page 574), and of these about 10 per cent occurred m adults 
over fifteen In a similar series of 59 cases observed in the 
Scot Med and Surg Journal 1906, xix, during a period of 10 
years prior to 1905, reported by McGregor, four were in adults 
over twenty-one Codman, m the Boston Med and Surg 
Journal for 1908, 158, pages 439-446, states that of 27 cases 
of intussusception m the Massachusetts General Hospital dur- 

t Read before the New York Surgical Society, October 26, 1910 , 
read before the Western Surgical Society, December 20, 19x0 
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Tumors of the intestine are a comparatively frequent 
cause of intussusception m adults, occurring- rarely in infants 
and cluldien Of the 300 cases here cited, theie were 60 
instances of benign tumor and 40 instances of the malignant 
type Of the foimer class, the majority had their origin in 
the inner layers of the intestinal wall, usually by a constricted 
or pedunculated base, and projected into the lumen, forming 
by that means a more natural form of irritation than the less 
frequent growths which were subserous and projected toward 
the peritoneal cavity Histologically, polyp, lipoma, myo- 
adenoma, fibroma, myxofibroma, myofibroma, myxoma, cyst of 
the lleocaecal valve, and papilloma are all mentioned, the polyp 
being the most frequent and occasionally multiple In four 
instances the benign tumor was associated with a Meckel’s 
diverticulum m Case 152, a fibrous polyp at its apex, in Case 
151 a similar growth m its interior, in Case 163, a subserous 
lipoma at its apex, and m Case 97 a plum-sized fibrous tumor 
near its base In almost every instance, the tumor occupied 
the apex of the invagination, but in Case 96 it was at its base, 
a situation in which the question of its being an exciting cause 
might well be open to argument 

The malignant growths include different varieties of car- 
cinoma, sarcoma, myxosarcoma, melanotic epithelioma, and in 
Case hi a sessile polyp in the sigmoid which had become 
malignant The location of the growth may be studied in 
Table II No part of the alimentary tract seems to be immune 
but as is the case with growths of the intestine independent 
of intussusception, benign varieties are more frequent in the 
small, while malignant growths more frequently invade the 
large intestine Moreover, attention may be directed to the 
fact that intussusceptions occurring in connection with benign 
growths m the large intestine are situated in either the sigmoid 
or rectum 

Ulceration of the intestine other than that associated with 
malignant growths is a well-iecognized cause of intussuscep- 
tion in adults Ulceration associated with typhoid fever, 
dysentery, tuberculosis, and simple ulcers possibly of stereo- 
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operation disclosed an intussusception due to an inverted 
Meckel’s diverticulum with a subserous lipoma at its apex, an 
unusual combination of three so-called exciting causes A 
lateral anastomosis after resection was done, and on recovery 
the patient was advised to change his occupation In a num- 
ber of instances such as the preceding, trauma might be re- 
garded as a contributing cause, for either benign neoplasm or 
a Meckel’s diverticulum might alone be responsible for an 
intussusception This interpretation must obtain m Case 49, 
in which after a fall on the left side a subserous lipoma was 
found at the apex of an intussusception In the three follow- 
ing cases, however, no cause was found either at operation or 
at autopsy, and the previous history of trauma assumes a 
correspondingly greater importance In Case 25 wrestling 
had preceded an intussusception, which terminated fatally from 
peritonitis after the discharge of a necrotic mtussusceptum 
from the bowel A similar case, No 37, may be cited, in 
which a slough composed of the transverse colon was dis- 
charged from the bowel after an obstruction of a week’s 
duration, preceded by a history of lifting a heavy weight 
In Case 193, an enteric intussusception, a history of playing 
football is mentioned An analysis of the 300 cases cited m 
this paper gives 23 instances m which some form of trauma 
was associated with the intussusception, and a glance at Table 
I shows that, of all the different forms of trauma, that one 
m which there is some form of violent muscular exertion is 


by far the most frequent 

Table I 

Trauma, not classified 2 

Blow 2 

Crush 1 

Fall 3 

Violent muscular movement, football ( 1 ), riding ( 2 ) 7 

Lifting heavy weight 7 

. Puerpenum 1 

Typhoid 5 

Dysentery 6 

Tuberculosis 5 

Simple inflammatory ulcers 3 
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20, four between 20 and 30, and four 111 patients between 30 
and 49, and m one the age is not given In the different varie- 
ties of acute obstruction directly due to this appendage with- 
out intussusception, a similar age relationship obtains and cases 
occur even as late as m the sixth decade The exact natuie 
of the irritation which brings about the initial inversion of 
a diverticulum in intussusception is rather difficult of 
explanation Reference has already been made to the occa- 
sional presence of a polyp or other benign growth in this 
connection In the majority of cases, however, in irritation 
or inflammation from inadequate drainage of its secretion lies 
the probable explanation of this unusual lesion 

Foreign bodies within the alimentary canal, impacted or 
free, rarely cause intussusception In Case 33, however, a 
rusty darning needle and in Case 180 a date stone may have 
been contributing factors 

Some writers believe that intussusception may be due to 
the irritation of intestinal paiasites such as ascarides or lum- 
bricoides Whether the presence of such parasites is a mere 
coincidence or an actual contributing cause is largely con- 
jectural 

Attention is directed to a considerable number of acute, 
subacute, or chronic cases of intussusception m which no cause 
is mentioned That cases occur without discoverable cause 
must be admitted On the other hand the lack of mention of 
a cause is not infrequently due to omissions m the published 
report of the case 

The uniformity of the clinical picture of intussusception 
m infants and young children has been emphasized by Clubbe, 
Codman, and many other writers In this group of cases 
the symptoms, both local and constitutional, are so character- 
istic that a correct diagnosis should be promptly made On 
the othei hand, that the clinical picture of intussusception in 
adults varies widely is well illustrated m the histories of the 
following cases in both of which the cause was a polyp attached 
to the intestinal wall by a constricted base As a matter of 
fact the great contrast presented by these histones suggested 
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laceous origin preponderate The writer has reported m vol 
xxiv of the Transactions of the Amencan Surgical Society a 
case of enteric intussusception associated with the convalescent 
period of typhoid fever m a young girl of seven A study of the 
300 adult cases here reported shows 5 instances of intussus- 
ception due to typhoid ulceration, 6 instances of intussusception 
m connection with dysenteric ulcers, 5 instances of intussuscep- 
tion associated with tuberculosis, and at least 3 instances of 
intussusception associated with what are described as simple 
inflammatory ulcers In intussusception due to tuberculosis, 
the lesion may be a tuberculous infiltration of the serosa or 
subserosa of the intestine without ulceration of its mucous 
membrane 

Table II 


Enteric, not stated 

Benign 

4 

Malignant 

3 

Duodenum 

0 

1 

Upper jejunum 

I 

0 

Lower jejunum 

O 

0 

Not stated, jejunum 

4 

2 

Upper ileum 

0 

1 

Lower ileum 

5 

X 

Not stated, ileum 

5 

2 

Total 

19 

10 

Ileoc?ecal valve 

13 

9 

Total 

13 

9 

Colon, not stated 

5 

2 

Ascending colon 

0 

1 

Transverse colon 

0 

0 

Descending colon 

2 

0 

Sigmoid 

6 

S 

Rectum 

1 

1 

Csecum 

3 

9 

Total 

1 7 

18 


Meckel’s diverticulum is associated with intussusception m 
both adults and children In 29 cases of this particular 
variety, 15 occurred in patients under ten, five between 10 and 
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enteric intussusception, which was about 12 inches long and 
curved like an enormous sausage upon its mesenteric axis It 
was completely irreducible A resection of what proved to be 
about four feet of small intestine was then carried out, and the 
divided ends united by circular suture The abdomen was closed 
without drainage The patient reacted well from the operation 
and recovered without complication An examination of the in- 
tussusception showed a polyp about the size of an English walnut 
at the apex of the invagination The mtussuscipiens was in a 
condition of incipient gangrene and the mesenteric veins were 
thrombosed 

Case II — Female, aged sixty-seven Referred by Dr 
Niesley 

Patient has always enjoyed excellent health until four months 
ago, when she suffered from several attacks of epigastric pam 
and vomiting These quickly subsided, and patient was quite 
well until several weeks before her admission into the Nassau 
Hospital, when the epigastric pam recurred and, on abdominal 
palpation, a mass was found occupying the position of the trans- 
verse colon This mass was doughy, insensitive, and, owing to 
a long pre-existing constipation, was supposed to be due to a 
possible fecal impaction A high enema was given and the mass 
almost totally disappeared, only a small portion remaining in the 
right lower quadrant At the same time the enema brought 
away only a small amount of ordinary fecal material From 
time to time recurrence of the tumor took place, always without 
pam and without discomfort to the patient, only to disappear 
with an enema or after abdominal massage At no time was there 
even subacute obstruction and operation was delayed merely with 
the idea of improving the patient’s general condition Rectal ex- 
amination was negative 

Under ether the peritoneal cavity was opened by a right 
pararectal incision and the intussusception exposed It was of 
the ileocolic variety and extended as far as the splenic flexure 
Disinvagmation was quickly accomplished until the caecum was 
reached, and with a little pressure something was felt to slip 
through the lleocaecal valve and for a distance of six inches above 
it From this point the intussusception, about six inches in 
length, was totally irreducible and was resected, followed by end- 
to-end suture After the removal of the appendix, which was 
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to the writer the desirability of investigating the subject of 
acute intussusception of adults as a whole, with the object of 
arranging if possible the different groups into which, m accord- 
ance with their varied courses, the cases might justifiably be 
divided. 

Case I — Male, aged forty Referred by Dr Ferguson 

Ever since childhood and until a short time ago patient 
has suffered from occasional abdominal cramps, three or four 
months ago patient was seized by slight cramp-like pains in the 
left lower quadrant occurring either before or after eating They 
were of from 10 to 15 minutes m duration and were relieved by 
simple measures. Twenty-nine hours ago, patient was seized by a 
sudden, severe, cramp-like pam m the left lower quadrant, which 
did not radiate Shortly after the onset the bowels moved spon- 
taneously, the movement consisting of blackish material At the 
same time vomiting occurred and has been repeated at frequent 
intervals up to the time of admission into the hospital About 
eight hours after the invasion, patient felt a hard lump m the 
right lower quadrant, which shortly afterward moved to the left 
side The tumor and its change m position was confirmed by 
the family physician In addition there was a history of the 
frequent passage of mucus and blood from the rectum 

Physical examination on admission to the hospital showed 
that the abdomen moved with respiration There was a localized 
distention m the midumbilical region extending more to the right 
than to the left side On palpation, two loops of elastic distended 
intestine, separated by a groove, could be distinctly felt m the 
distended area These loops were movable from side to side 
and tympanitic on percussion The overlying abdominal wall 
was moderately rigid There was slight dulness m the flanks 
half way up to the navel There was no evidence of increased 
or focal peristalsis Apart from the presence of blood and mucus 
in an enema, examination of the rectum was negative The tem- 
perature was ioo°, the pulse 92, and respiration 22 The gen- 
eral condition appeared excellent 

Under anaesthesia, an incision was made along the outer bor- 
der of the right rectus muscle, and on opening the peritoneal 
cavity a small amount of serous fluid issued from the wound 
The distended loops above mentioned proved to be those of an 
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ileocolic junction, and two rows of sutures applied outside to 
prevent leakage Lateral anastomosis between ileum and colon 
was made, utilizing the slit in the colon Catgut was used for 
all inner rows of sutures and linen on the outside Bowel was 
washed with saline and iodoform drainage was inserted 

Post-operation, a small quantity of flatus and bloody fecal 
matter was passed There was a short post-operative rise of 
temperature Feeding was begun immediately and convalescence 
was uninterrupted 

Cases of Dr W J Mayo, Rochester, Minn 
Case V — In an adult having colicky symptoms for several 
months There was an adenofibroma m the ileum 

Case VI — Age fourteen, with no previous symptoms , there 
was a myoma 6 inches above ileum into caecum and ascending 
colon Both cases lecovered after resection 

Case of Dr James E Moore, Minneapolis, Minn 
Case VII — Age twenty-five, had repeated attacks of colic 
through several years, diagnosed appendicitis Present attack 
24 hours Variety, ileum into colon about iS inches Condition, 
dark color of both outer and inner coats but no gangrene 
Operation, reduction and resection of a Meckel’s diverticulum 
Result, prompt cure Patient had one attack of colic after the 
operation 

Returning to the above-mentioned classification, we find 
that Table A, including cases of intussusception associated 
with benign tumors, is the largest, comprising one-fifth of all 
cases here tabulated, and may be divided into four groups as 
follows 

(a) Those in which, as in the first case reported, the onset 
of the obstruction is acute and without warning, the patient 
having previously enjoyed perfect health 

( b ) Those m which the acute onset is preceded by a his- 
tory of previous attacks of obstruction relieved without opera- 
tion, or a history of chronic constipation, indigestion, or of 
both extending over many years, or a history of intermittent 
attacks of colic with or without vomiting, concurrent with 
constipation and separated by intervals of complete freedom 
from all abdominal discomfort 
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oedematous and thickened, the abdomen was closed without 
drainage, the patient making an excellent recovery Examination 
of the specimen removed showed a polyp the size of a lemon and 
attached by a constricted base to the apex of the invagination 

Through the courtesy of the gentlemen mentioned below 
I am permitted to present notes of five more hitherto unpub- 
lished cases 

Cases of Dr John Gibbon, Philadelphia, Pa 

Case III — A male, aged fifty-eight, was operated upon in 
the Presbyterian Hospital July 27, 1900, after a history indicating 
intestinal obstruction He was m bad condition when operated 
upon Eight to ten inches of the ileum had passed into caecum 
and could be withdrawn Three feet eleven inches of ileum 
were resected to get above gangrenous portion The end of small 
bowel and caecum opening were sutured in the wound Drainage 
Death on the same day 

Case IV — A male, aged nineteen, previously m good health, 
his bowels having moved twice that morning, was seized by sud- 
den severe abdominal pain and vomiting The pain gradually 
became worse and several hours later he consulted Dr Graham, 
who gave him a hypodermic and could distinguish a mass m 
the right lower quadrant when the boy became quiet Seen by 
Dr Gibbon shortly afterward, at Dr Graham’s office, patient was 
pale and without pain Temperature was subnormal, abdomen 
was scaphoid and a little rigid In the right lower quadrant 
was a distinct, oblong, slightly tender and movable mass One 
hour later temperature was subnormal and mass was thought to 
have changed somewhat. Operation was refused until next day 
Enemata had been ineffectual, and vomiting had occurred several 
times There had been no tenesmus or rectal bleeding 

Operation 24 hours after onset Under ether anaesthesia 
examination showed that mass had moved further up on right 
side Through incision, through right rectus sheath, presented 
a large intussusception Reduction was impossible. Incision 
made through ant long band of colon, which was filled with 
bloody exudate and 18 inches of ileum It was impossible 
to draw ileum further into lumen of large bowel for purposes 
of resection The contained ileum was tied off inside colon near 
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Table B includes 40 cases of intussusception with malig- 
nant tumor, which may be conveniently divided into the 
following groups 

(а) Those in which the onset is acute, occurring without 
warning in patients who have always enjoyed excellent health 
Such cases are uncommon, Case 141, an enteric intussuscep- 
tion due to multiple sarcoma with mesenteric glandular in- 
volvement, may be cited as an example In Case 119, symp- 
toms of 3 acute appendicitis were followed after ten days by 
those of subacute obstruction in what proved to be an intus- 
susception associated with a sarcoma of the ileum 

(б) In this group the development of the intussusception 
is preceded by a history of a primary growth, usually sarcoma, 
in some distant part of the body 

(c) By far the most frequent are cases belonging to this 
group, in which the symptoms pointing to an intussusception 
are preceded by those due to malignant stricture In cases 
of this character the obstruction due to the intussusception 
is essentially chronic, and m its later stages cannot easily be 
distinguished from the terminal obstruction so frequently seen 
in malignant stricture of the large intestine The alternating 
constipation and diarrhoea, the blood and at times pus in the 
stool, the presence of focal distention and of visible peristalsis, 
together with the recurrent attacks of subacute obstruction, 
relieved by enemata, are all classic symptoms of that condition 
It is only by the discovery of the characteristic tumor that 
the diagnosis of intussusception can be made, and even then 
the diagnosis may be erroneous, since the tumor may be due 
to a temporary fecal impaction on the proximal side of the 
stricture 

Table C comprises those cases of acute intussusception 
either without discoverable cause or at least without the men- 
tion of any cause m the history They may be conveniently 
divided into two groups 

(a) Cases with acute onset, without warning, in patients 
previously healthy 

(&) Cases with acute onset, preceded by a history, ex- 
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( c ) An infrequent group m which the intussusception 
is essentially chronic, without marked pam, with no vomiting, 
and with only moderate constipation easily relieved by enema 
The second patient herewith reported belongs to this group 

( d ) An occasional group comprises those patients who 
give a history simulating some other abdominal lesion, m 
whom the intussusception is discovered only m the course of 
an exploratory laparotomy Thus, in Case 80, symptoms of 
three years’ duration pointed either to cholelithiasis or peptic 
ulcer, yet on operation an enteric intussusception with a polyp 
at its apex was discovered and removed 

Of the patients suffering from this form of intussusception, 
the youngest was fifteen with the exception of Case 52, a male 
of four reported by Brunner, m which the cause of the in- 
tussusception is given, “ as an accessory pancreas m the blind 
end of a diverticulum forming a pedunculated tumor in the 
lower ileum ” The oldest occurred in a patient of eighty-four 
and it is worthy of note that in four patients over seventy, 
three polyps presented in the rectum and the fourth m the 
descending colon 

The fragmentary way in which a number of these cases 
are reported renders useless the computation of any percentages 
of individual symptoms, such as abdominal tumor, the fre- 
quency of rectal discharges of blood and mucus, the absence 
of constipation, the frequency of vomiting, etc In 22 cases 
the presence of an abdominal tumor is mentioned, m one no 
tumor could be detected In the remainder no statement 
regarding the presence or absence of a tumor is made. In 
15 cases note is made of the discharge of either blood or 
mucus , of the remainder only m one is it mentioned that rectal 
examination was negative It is worthy of note m this 
connection that in at least two cases, Nos 52 and 67, the dis- 
charge of blood from the rectum was sufficiently abundant to 
constitute actual hemorrhage Attention should also be 
directed to the occasional mention of rectal tenesmus This 
symptom is evidently most frequently associated with benign 
growths below the level of the splenic flexure 
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of intestine, which in many instances are noted by the patients 
themselves 

Table F comprises cases of subacute or chronic intussus- 
ception, in the histones of which a distinct cause is mentioned, 
and may conveniently be divided into two groups 

(a) Those in which the actual cause is recognized prior to 
the operation, including cases of chronic intussusception asso- 
ciated with dysentery or persistent typhoid or tubeicular ulcer- 
ation In this group the symptoms and physical signs of 
intussusception modify those which are due to the pre-existing 
lesion 

(&) Those in which the actual cause is revealed only by 
the operation or autopsy This group includes cases of chronic 
intussusception associated with subserous tubercular infiltra- 
tion of the intestine, as well as those due to chronic ulceration 
of the caecum or colon which is probably of stercoraceous 
origin In this group the history does not differ materially 
from the history of a case of chronic or subacute intussuscep- 
tion in which the actual cause can never be ascertained 

Table G includes all cases of intussusception, irrespective 
of the age of the patient, due to Meckel’s diverticulum These 
may conveniently be divided into two groups 

(a) Those in which the invasion is acute without previous 
history of abdominal trouble 

(&) Those m which the invasion of the terminal obstruc- 
tion is preceded either by one or more attacks of obstruction 
which have subsided spontaneously, or by some other minor 
abdominal or digestive disturbance Thus in Case 170, in a 
woman aged thirty-nine, there was a history of attacks of sub- 
acute obstruction occurring several times in the course of each 
year for a period of 12 years In Case 162, on the other hand, 
there was merely a history of poor digestion with occasional 
colic, and in Case 145 a history of sudden unexplained hemor- 
rhage from the bowel one month before the symptoms of 
acute obstruction appeared 

Considerable variation is also obseived m the individual 
symptoms of the acute terminal obstruction in intussusception 



INTUSSUSCEPTION IN ADULTS l8l 

tending over weeks or months, of some abdominal disturb- 
ance Of this group Case 213 may be cited, m which the 
patient suffered from intermittent attacks of sharp colicky pam 
for six months prior to operation for an irreducible enteric 
intussusception, three feet below the pylorus The patient, a 
woman of fifty, died shortly after the resection of the invagina- 
tion and the suturing of both ends of the divided intestine 
into the abdominal wound Case 218 is also of interest The 
patient, a male of twenty-two, gave a history of three attacks 
of acute cramps of short duration, with the formation of a 
tumor occurring within the three weeks prior to the opei ation 
On each day there was diarrhoea, and at operation an lleo- 
csecal invagination extending to the splenic flexure was found 
The patient made an excellent recovery after resection fol- 
lowed by end-to-end suture 

Table D comprises those cases of acute intussusception, 
exclusive of tumors, 111 which some other specific cause was 
found They may conveniently be divided into two groups 

(a) Those with an acute onset preceded only by the 
symptoms of the actual exciting cause 

( b ) Those m which the acute onset is preceded by a his- 
tory of some abdominal disturbance Of this type Case 190, 
in which the patient suffered from two attacks of abdominal 
pam 16 years and 10 weeks prior to the invasion of the intus- 
susception, seems to be the only example At operation an 
intussusception was found with a well-defined ulcer at its apex 
On the other hand, Group a includes cases following various 
kinds of trauma (which have already been discussed under the 
etiology), cases occurring in connection with typhoid fever 
(one on the twenty-fifth, two on the twenty-sixth, one on the 
fortieth day, and one during convalescence), and a case asso- 
ciated with colitis 

Table E comprises those cases of subacute and chronic 
intussusception for which no cause is mentioned in the history 
In nearly all the cases of this group of which the history is 
not fragmentary, there is a story of intermittent attacks of 
colic, with the appearance of a tumor or of a distended loop 
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The presence of an abdominal tumor, together with the 
similarity of the symptoms of the two conditions, accounts 
for the occasional confusion of intussusception with appendi- 
citis A correct diagnosis is usually possible by noting that 
the tumor associated with appendicitis is almost invariably 
fixed and enjoys little if any respiratory movement More- 
over, the associated muscular rigidity is of great importance 
In appendicitis it is almost always most marked in the lower 
right quadrant, while in intussusception the symptom, if pres- 
ent, is generally more marked to one side or the other of the 
umbilicus, while the intervening abdomen between this area 
and either inguinal region is either less rigid or entirely free 
from any rigidity whatever This proved to be the fact m 
the first case reported m this paper Both iliac and both 
hypochondriac regions were free from rigidity, and although 
the enteric intussusception was of 28 hours’ duration, the 
abdominal wall over the large tumor was not sufficiently rigid 
to interfere with its satisfactory palpation 

The course of acute intussusception m adults is more pro- 
longed than m infants or children The latter quickly succumb 
to the intestinal toxaemia, the result of obstruction, before the 
advent of peritonitis In adults, on the other hand, the course 
may be so protracted that, the mtussuscipiens remaining viable, 
the obstruction may be relieved by the spontaneous discharge 
of the necrotic mtussusceptum through the rectum Of the 43 
cases of this character included in Table H only three occurred 
in patients less than four years old The remainder include 
cases of intussusception associated with Meckel’s diverticulum, 
with benign tumors, and many others in which the actual cause 
could not be recognized m the discharged slough 

It is self-evident that, owing to the primary risk, the possi- 
bility of relief through the discharge of the necrotic mtussus- 
ceptum should not encourage conservative measures m the 
treatment of this condition, and it is emphasized by Raven 
as well as shown by a study of the end results m the additional 
cases reported m Table H that, although temporary relief is 
usually afforded by nature’s method, yet within 18 months and 
usually much earlier, secondary obstruction develops from cica- 
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due to Meckel’s diverticulum While complete constipation is 
the rule, either the passage of one or more normal stools or 
actual diarrhoea is not an infrequent exception Blood and 
mucous discharges from the bowel are mentioned m six cases, 
once with tenesmus In four instances it is stated that neither 
blood nor mucus was discharged from the rectum, and m 
the remaining 13 cases no mention is made of this symptom 
The presence of a tumor was almost always observed 

The clinical course is usually exceptionally severe In fact 
analysis of the cases of this lesion shows that the inverted 
Meckel’s diverticulum is, with but two exceptions, irreducible, 
and that gangrene of the intussusception occurs so promptly 
that early operative interference is urgently demanded 

In all the different forms of intussusception, both acute and 
chronic, and irrespective of the actual contributing or exciting 
cause, the presence of an abdominal tumor and its variation 
m size, position, and consistency, either during or independent 
of the attacks of colicky pam, are especially characteristic 
The clinical picture of a tumor quickly appearing or increasing 
m size during the attacks of colic, and disappearing or de- 
creasing m size with their cessation, renders the diagnosis 
of intussusception certain The writer has referred in a pre- 
vious paper to the fact that the overlapping of the spleen 
or liver may conceal an intussusception at the hepatic or splenic 
flexures of the colon, and also to the fact that an intussuscep- 
tion gravitating or moving into the depths of the pelvis may 
be especially difficult to palpate The possibility of such con- 
tingencies emphasizes the importance of making a bimanual 
examination m either lleocostal space as well as through the 
rectum, by means of which, either with or without the assist- 
ance of an anaesthetic, the tumor mass may usually be detected 
The writer wishes also to emphasize the increase m the con- 
sistency of the mass formed by the intussusception, either with 
the advent of a cramp or even as the result of the mechanical 
stimulation in the course of routine palpation This change 
in consistency, although it does not always occur, differentiates 
the tumor of an intussusception from either a neoplasm or a 
fecal impaction 
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is experienced, a combination of both measures is indicated 
With the completion of reduction when that has proved feas- 
ible, the cause of the intussusception is to be removed if pos- 
sible, thus a Meckel’s diverticulum or an appendix may be 
resected, while a benign tumor may be removed through a 
linear incision of the intestinal wall or even, as is always the 
case with a malignant growth, by complete resection The 
cause having been lemoved, a recurrence of the intussusception 
is best prevented by anchoring the affected loop to the lateral 
parietal peritoneum This method is more reliable and can be 
more quickly accomplished than the reefing of the mesentery, 
than the more radical measure of resection of the affected 
loop, or the ingenious teefing of the large intestine suggested 
by Passagi (Case 292), in which two parallel rows of Lem- 
bert sutures are placed on either side of its anterior longitud- 
inal band (endoplication of the caecum) 


Table III 

No Cured 

Resection 84 41 

Splitting sheath and resecting m- 
tussusceptum from within 9 7 

Partial reduction followed by re- 
section iS 11 

Reduction complete, resection of 
tumor or Meckel’s diverticulum 17 6 

Reduction complete, resection for 
stricture or to prevent re- 
currence 2 I 

Reduction 37 23 

Bimanual reduction (one hand in 
bowel) 2 2 

Attempted reduction, tear, resec- 
tion 10 3 

Ileocolostomy, entero-enterost- 

omy 13 5 

Enterostomy 4 1 

Enterotomy 1 x 

Resection and removal rectally 5 3 

Incision of constricting band, re- 
duction 3 2 

Artificial anus 12 1 


Died Not stated 

34 9 

2 

5 2 

7 4 

1 

7 7 

7 

6 2 
3 

2 

1 

8 3 


217 107 81 29 
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tricial contraction at the point of the original invagination 
and is rapidly fatal Such an unfortunate termination 
appears so common that, after the subsidence of the abdom- 
inal symptoms associated with the discharge of the slough in 
these neglected cases, the writer suggests the advisability of 
providing against the contingency of subsequent obstruction 
by establishing a lateral anastomosis between the intestinal 
canal on either side of the site of the invagination 

The principles which govern the treatment of intussuscep- 
tion m adults do not differ essentially from those m children 
The fallacy of palliative measures is just as pronounced m 
the one as the other, although, owing to their greater resist- 
ance, the risk incurred by delay m adults is not as great as m 
children It must be admitted that in both a temporary if 
not a permanent reduction is sometimes effected by rectal 
injections of either air or water On the other hand, at the 
expense of possible repetition, it must be emphasized that 
experience has amply demonstrated that the disappearance of 
the tumor as a result of either of these measures of treatment 
may mean but partial dismvagmation and that, after a brief 
respite, the symptoms of acute obstruction may recur with 
renewed virulence, the tumor being again palpable through 
the abdominal wall or rectum, and the general condition of the 
patient, especially m an infant, less capable of overcoming the 
shock of inevitable operation 

The earlier the operation in infants the easier and the more 
quickly accomplished is the dismvagmation, and if this takes 
place within the first 12 or even 24 hours after the onset of 
obstruction, the total operative time should not exceed from 
10 to 15 minutes Under such favorable conditions the 
chances of recovery, even m a young infant, are excellent 

With the exposure of the intussusception, dismvagmation 
is to be accomplished by a combination of expression and trac- 
tion In the paper already referred to, the writer has called 
attention to the danger of rupture of the intestine if dependence 
is placed upon either of these measures alone Usually in the 
first stages of reduction, expression only is necessary In the 
last part of reduction, however, m which the greatest difficulty 
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tempts at reduction result in tearing the intestine need not be 
stated, but it is quite evident that the results of resection are 
most satisfactory in the absence of any such additional souice 
of contamination, and that any leakage subsequent to anas- 
tomosis is less likely to occur if the intestine is divided at a 
point where it is free from inflammatory changes Such a re- 
section must invariably be preceded by as much disinvagination 
as can easily and quickly be accomplished Exceptionally, as 
in the first case reported by the writer, the intussusception is 
totally irreducible Usually, however, i eduction is possible 
to such an extent that subsequent resection is limited to a seg- 
ment of intestine not exceeding 6 to 18 inches m length After 
the removal of the affected segment, the risk of intestinal 
toxsemia should be diminished by evacuating the contents of 
the intestine above the point of suggested anastomosis Fre- 
quently, however, if the operation is done sufficiently early, 
the upper intestine is empty and this step of the operation may 
be omitted Reference to Table III shows 84 cases treated by 
resection, with 41 recoveries, 34 deaths, and 9 cases m which 
the result is not stated It must be noted, however, that the 
majority of fatal cases were reported m the literature at a time 
when the technic of resection had not been perfected and when 
the operation itself was frequently delayed until peritonitis 
had developed 

The discussion of the tieatment of intussusception in adults 
is not complete without referring to a series of 19 cases men- 
tioned in Table III which were treated by the method of com- 
plete reduction followed by resection with 7 recovenes, 8 
deaths, and 4 cases m which the result is not stated This method 
seems to have been adopted chiefly m cases of intussusception 
associated with tumors In this group of cases partial disin- 
vagmation is usually possible until the segment containing 
the tumor is reached At this stage, the removal of the growth 
by enterotomy is sometimes possible, but in all malignant 
tumors as well as in those benign tumors m which the Avail 
of the intestine is extensively involved, resection is imperative 
Resection after reduction m other varieties of intussusception 
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The treatment of irreducible or gangrenous intussusception 
depends upon the condition of the mtussuscipiens and the 111- 
tussusceptum If both are necrotic, resection is imperative 
In infants of less than a year, such a drastic measure is usually 
fatal but is without alternative The subsequent continuity of 
the intestine must be established m the quickest possible way, 
for a temporary enterostomy raiely improves the infant’s con- 
dition In adults, on the other hand, a temporary enterostomy 
is frequently of great advantage, if not situated too near the 
pylorus, the subsequent anastomosis being done after the symp- 
toms of the acute obstruction have subsided 

If the mtussuscipiens is viable, the removal of the mtussus- 
ceptum has been accomplished with considerable success 
through a linear incision m its wall Reference to Table III 
shows nine such operations with seven recoveries and two 
deaths The relatively low mortality may be partially ac- 
counted for by the fact that all nine cases were reported during 
the past ten years, and that with two exceptions the intussus- 
ception was either of the subacute or chronic variety 

The viability of the mtussuscipiens also permits of intussus- 
ception being treated by enterostomy or by lleocolostomy If 
the mtussusceptum is necrotic, the slough is eventually dis- 
charged through the bowel If, as is the case with many sub- 
acute or chronic intussusceptions, the mtussusceptum is viable, 
an lleocolostomy relieves the obstruction, and by deflection of 
the fecal current exerts a beneficial effect upon any benign 
ulceration that may have been responsible for the intussuscep- 
tion In such cases secondary resection should follow as soon 
as the patient’s condition permits Reference to Table III shows 
13 operations of this character with five recoveries and six 
deaths In the two remaining cases the result is not men- 
tioned 

Of greater value than either of the preceding methods is 
the treatment of irreducible intussusception m adults by resec- 
tion This is the method of choice in all suitable cases m 
which attempted reduction, carried on for a few minutes, is 
unsuccessful How often too energetic or too persistent at- 


/ 


/ 



i go 


ELIOT AND CORSCADEN 


Abstracts of Reported Cases or Intussusception in Adults 

Table A 

Due to Traction of Benign Tumois 
Case 44 (Bryant, But Med Jour, 1894, 1, p 353) — Female, age 84 
Operation Intussusception filling rectum with papilloma attached to 
orifice Growth drawn down, ligated Recovered 

Case 45 (Ibid ) — Female, age 50 Similar to Case 44 
Case 46 (Lockwood, Path Rep , London, 1892) — Female, age 30 
Operation Irreducible invagination, resection, suture end-to-end 

Variety Enteric, 5 inches long Pathological remarks Polyp peduncu- 
lated 2^ feet from caecum 

Case 47 (Steiner, Cent f Ch , 1896, p 310) — Female, age 49 Prior 
history Frequent attacks of obstruction Onset Complete obstruction 
Operation Enterotomy, removal of poly r p sire of plum Position 
Colon, descending Recovered Pathological remarks Myxoma 

Case 48 (Greig Smith, Lancet, 1896, 1, p 31) — Female, age 31 Prior 
history Complete obstruction two years ago with mass in right iliac 
fossa Onset Lately intermittent frequent pain, with constipation 
Operation Partial reduction, resection of remainder, after removal of 
tumor size of hen’s egg, end-to-end with Murphy button Variety 
Iliac into colon Recovered Pathological remarks Fibromyxoma 
Case 49 (Marchand, Beil him Woch, 1896, No 6) — Male, age 
23 Prior history of trauma Fall on left side, next day dancing Onset 
Acute, pam and vomiting, symptoms of obstruction Operation Fifth 
day, enterostomy for supposed obstruction Ileocolic into descending 
colon Died Pathological remarks Subserous lipoma of caecum 

Case 50 (Sprengel, Ai chives Surg , Bd 61, p 1032) — Female, age 15 
Prior history Periodic attacks of pain with vomiting for eleven years 
Onset Painful period for month Bowels Stools always present 
Thick transverse tumor above navel Operation Disinvagination , re- 
section of 10 cm large and 6 cm small intestine, end-to-end with 
Murphy button Variety Ileocaecal Recovered Pathological remarks 
Cyst of valvula Bauhini 

Case 51 (Brunner, C, Beit’agc, \\v, p 344) — Male, age 51 Onset 
Six days pain Bowels No stool, no flatus Rectal examination Rectal 
tenesmus, tumor within sphincter Operation Sphincter dilated and 
divided posteriorly , tumor removed with invagination Pathological 
remarks Submucous lipoma 

Case 52 (Ibid ) — Male, age 4 Onset Pain and vomiting three days 
Bowels One normal stool, then constipation Rectal examination Sharp 
hemorrhage Operation Resection with side implantation Variety 
IleocEecal Pathological remarks Accessory pancreas in blind end of 
diverticulum had formed pedunculated tumor in lower ileum 

Case 53 (Hiller, Beitiagc, xxiv, p 509) — Male, age 51 Onset Occa- 
sional pam and vomiting Bowels Little stool Rectal examination 
tenesmus, otherwise negative Distention Moderate Opeiation Re- 
duction, tear m process , resection, end-to-end by suture Iliac invagina- 
tion Died Pathological remarks Submucous lipoma 
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than those associated with neoplasms is contraindicated, for 
it means, first, the unnecessary prolonging of the operative 
time and, second, m the event of a gangrenous mtussusceptum, 
the exposure of the patient to unnecessary risk of peritoneal 
contamination 

Table III also mentions five cases m which the growth 
was removed through the rectum, with three recoveries and 
two cases m which the result is not stated Although the small 
number of cases admits of no definite conclusion, the satis- 
factory results here reported would indicate the application 
of this ^method of treatment to all forms of benign neoplasm 
associated with intussusception m the lower part of the intes- 
tinal canal where the tumor presents m the rectum In some 
cases of this group the removal of the growth must be followed 
by immediate laparotomy to establish the continuity of the 
colon, as well as to prevent leakage into the peritoneal cavity 

Finally, reference to Table III shows four cases of intus- 
susception treated by enterostomy with three deaths and one 
recovery, and 12 cases m which an artificial anus was estab- 
lished, with one recovery, eight deaths, and three cases m 
which the result is not stated Either measure is purely pallia- 
tive, and it is scarcely necessary to call attention to the fact 
that the obstruction rather than the operation was the actual 
cause of the associated high moitality That relief is fre- 
quently afforded by this method of treatment m all forms of 
both acute and chronic obstruction m which there is no impair- 
ment of circulation is well established On the other hand, 
it is equally true that no benefit can be expected if gangrene is 
threatened or has actually taken place 

In the cases given below, a tabulation of the following 
factors was made sex, age, prior history, onset, whether 
acute or chrome, together with its symptoms , the condition of 
the bowels, objective signs m rectum, blood, mucus, etc , 
abdominal signs, tumor, distention, rigidity, etc., the opera- 
tion if any, the variety of intussusception, the result and any 
remarks on pathology, end results, etc 
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history Anaemic, vague abdominal pain, vomiting after eating Onset 
Sudden pain Rigidity General Operation Reduced, polyp removed, 
excision, circular suture Variety Jejunal Died Pathological re- 
marks Intussusception, segment 34 inches from pylorus gangrenous, 
10 polypi between it and pylorus 

Case 67 (Jenly, Wien K Woch, 1901, p 1177) — Male, age 70 
Onset Four days’ duration, pain Bowels Stool scant Rectal exam- 
ination Hemorrhage, repeated Prolapsing tumor, especially 0.1 coughing 
Operation Resection through anus Variety Colonic Recovered 
Pathological remarks Polyp 

Case 68 (Marchand, L’Indc Med , 1901, p 86) — Male, age 27 Prior 
history Habitual constipation Onset Symptoms of appendicitis 
Variety Ileum into ascending colon, ileum into ileum Pathological 
remarks Polypi in ileum 

Case 69 (Bishop, Med Citron, 1900-01, p 350) — Male, age 43 Prior 
history Lifting, followed, by protrusion seven months ago, occasional 
pain Rectal examination Constant mucus and blood, tenesmus, long 
tubular mass Operation Preliminary anastomosis followed by resection 
of intussusceptum, by Maunsell Variety Colonic Rccoiered 
Pathological remarks Adenoma 

Case 70 (Ludloff, Gicnz Gcbtcl , 1898, 111, p 600) — Female, age 20 
Prior history Typhoid at 12, four years, occasional cramps Onset 
Chronic obstruction, especially loud splashing sounds Bowels Pam, 
followed by diarrheeal stools Tumor Sue of fist over ciecum Disten- 
tion Vomiting and pain Operation Irreducible, resection, end-to-end 
by suture Variety Ileocsecal Recovered, four years after, well 
Pathological remarks Polyp size of bean m invagination, multiple 
polypi m caecum 

Case 71 (Von Eiselsberg, Arch f Klin Chir , Bd 69) — Female, age 
19 Prior history Obstipation for years, especially last eight days, 
two days severe colic and vomiting Rectal examination Blood last 
twenty-four hours Tumor Below navel on right side, long tumor, 
disappearing later Distention Slight Operation Tear in attempted 
reduction, resection, end-to-end suture Variety Iliac Died Path- 
ological remarks Polyp 

Case 72 (Ibid ) — Male, age 54 Prior history Six weeks, standing , 
onset with obstruction, relieved, with colic still persisting Transverse 
movable tumor to right of navel Operation Reduction, resection of 
affected segment, end-to-end by suture Variety Ileocecal Recovered 
Pathological remarks Numerous polypi, one month later patient died 
from mtercurrent disease 

. Case 73 (Ray, Lancet, 1905, 1, 567) —Female, age 30 Prior history 
Pam for past six months, chiefly at and after defecation, in left iliac 
and lumbar , forty-eight hours, severe pain and vomiting Rectal exam- 
ination Protrusion of tumor with enema Operation Reduction, 
removal of growth through enterotomy Variety Sigmoid Recovered 
Pathological remarks Subserous lipoma 
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Case 54 (Stu dsgaard, Nord Med Atktv, 1894) —Female, age 42 
Operation Irreducible, resection Variety Jejunal Death in five 
days from peritonitis Pathological remarks Polyp, lipoma 

Case 55 (Castelam, Gas Hebd , 1870, No 20) — Male, age 43 Prior 
history Habitual constipation Onset Loss of appetite, nausea Bowels 
Constipation Rectal examination Blood and mucus, tenesmus (Case 
also made discharge of slough ) Fourth week, discharged large tumor, 
with thm pedicle Recovered Pathological remarks Lipoma 

Case 56 (Vois, Norsk Mag fur Lageviderl, 1881) — Operation In- 
vagination of lipoma into rectum, resection, reduction of intussusception 
by water injection 

Case 57 (Brohl-Tuffier, see Hiller) — Female, age 43 Prior history 
Nine months constipation and pam Tumor felt per rectum Operation 
Irreducible , artificial anus Variety Sigmoid Died Pathological 
remarks Submucous pedunculated polyp m lower sigmoid 

Case 58 (Clos, These, Pans, 1883, see Hiller) — Female, age 45 
Onset Acute obstruction Operation Artificial anus Died Patho- 
logical remarks Pedunculated lipoma m mvagmated sigmoid 

Case 59 (Brohl, Dissect Wins, 1886) — Female, age 40 Prior his- 
tory Fifteen years abdominal pam Onset Past year sense of some- 
thing coming down Rectal examination Descent of mvagmated lipoma 
m rectum Pathological remarks Lipoma 

Case 60 (Treves, Leipzig, 1888) — Female, age 83 Prior history 
One year indigestion, colicky pain Bowels Diarrhoea and constipation 
Finally discharge of lipomatous polyp Pathological remarks Lipoma 
Case 61 (Link, Wien k Woch, 1890, No 13) — Male, age 45 Prior 
history For five years attacks of obstruction Tu'mor Elastic, soft 
tumor size of man’s fist in left hypochondrmm for one year Opera- 
tion Tumor evacuated with sudden gush of blood through rectum 
Recovered Pathological remarks Tumor, pedunculated 

Case 62 (Michaux, Bull Soc CJnr , 1900, p 734) —Female, age 23 
Onset Sudden pam and vomiting No distention, tenderness Opera- 
tion Fifth day, mvagmated upper jejunum, irreducible, jejunum 
opened, resection of tumor and intestine Died Pathological remarks 
Polyp “ adenoma ” was cause of irreducibility 

Case 63 (Ibid ) — Female, age 56 Onset Five days obstruction 
Bowels No stools Mass in left lower quadrant Distention, visible 
coils Opeiation Irreducible, artificial anus after incision of tumor and 
discovery of polyp Variety Descending colon into sigmoid Died 
Pathological remarks * Resection of polyp 

Case 64 (Pitts, Brit Med Jour, 1901, 11, 574) —Male, age 32 Onset 
Acute, one day Operation Reduction , removal of growth , subsequent 
fecal fistula Variety Enteric Died Pathological remarks Resection 
of gangrenous bowel, papilloma 

Case 65 ( Ibid ) — Female, age 32 Prior history Thirteen weeks 
duration No operation Chronic ileocsecal Pathological remarks 
Fibroid growth m csecum 

Case 66 (Maurice, Lancet, 1901 1, p 248) — Female, age 23 Prior 
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Case 84 (Hughes, Lancet , 1905, 11, 829) — Male, age 23 Prior history 
Four years, typhoid, one year, four days of pain in right lower quadrant 
Onset Sudden, two days of pain and vomiting Rectal examination 
Blood Tumor In pelvis by rectal Distention Signs of peritonitis 
Operation Peritonitis Vanety Ileal Resection Pathological 
remarks Polyp at apex 

Case 85 (Andrews, Annals or Surgeri, xlm, 473) — Male, young 
adult Prior history of trauma Jumped 5 ft Onset Immediately, sud- 
den pain Operation Gangrenous ileocolic, resection Died Patholog- 
ical remarks Pedunculated fibropapilloma 

Case 86 (Royster, N Albany Med Herald, 1905, 24, 258-260) — Male, 
age 42 Prior history Six months, occasional indigestion .and vomiting 
Onset Four months, recurring attacks abdominal pain Bowels Con- 
stipation Rectal examination Mucus Tumor Sigmoid region Dis- 
tention Operation Reduction , excision of tumor Variety Ileal, 
looking as if tied in knot Cured Pathological remarks Tumor pure 
fibroma 

Case 87 (Salzer, Annals of Surgery, 1907, xlv, 730-732) — Female, 
age 16 Onset Sudden, four days of pain, vomited during examination 
Tumor Right of umbilicus, size of orange Rigidity Right rectus 
muscle Operation Ileocolic, reduced , excision of pedunculated tumor 
Pathological remarks Myoadenoma of ileum 

Case 88 (Lorenz, Jalu d civ Cli klimk IVics, 1906-07, 41-44) — 
Male, aged 58 Onset Gradual , s) mptoms of chronic intestinal 
stenosis Tumor Sausage-shaped, transverse, alternately hard and soft, 
at left extremity hard, egg-shaped tumor Operation Ilcocrecal invag- 
ination, tumor on llcociecal valve, hard nodes in mesentery, resection 
of lower ileum, ca:cum, ascending colon Cured Pathological remarks 
Lipoma 

Case 89 (Shetton, But Med Jour, 1908, 1, 190) — Female, age 25 
Onset Acute pain and vomiting Tumor Indefinite, right inguinal 
region Operation Enteric, irreducible , resection Pathological remarks 
Sessile polyp at apex 

Case 90 (Leuret, Bull ct N Anat , 1907, v 82, p 652) — Female, age 45 
Onset Acute pain and vomiting Bowels No stool or gas passed for 
four days Distention Operation Ileal, J 4 metre above emeum, reduc- 
tion, excision of tumor Died Pathological remarks Sessile myxo- 
fibroma. 

Case 91 (Haeberhn, C01 Bl f Schw Aeitc, 1908, 38, 211, 248) — 
Female, age 66 Prior history Two months, diarrhoea and emaciation 
Onset Ten days, pain and vomiting Bowels Partial occlusion Dis- 
tention Operation Enteric, with hard body at apex , attempt to 
reduce caused tear, resection Cured Pathological remarks Fibroma, 
fecal fistula twelfth day 

Case 92 ( Ibid ) — Female, age 58 Prior history Gall-stones Onset 
Sudden pain and vomiting Bowels Constipation Rectal examination 
Blood Tumor Firm, kidney-shaped, movable Distention Right side 
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Case 74 (Willard, Tr Chicago Path Soc , 1907, 7, p 174) —Male, 
age 30 Prior history Two mild attacks of obstruction twelve and 
six months ago , one week ago, absolute constipation, increasing pam 
and tympanitis, vomiting, cathartic only Bowels Constipation Rectal 
examination Negative Distention Great, visible peristalsis Opera- 
tion Resection, end-to-end suture Variety Jejunal Recovered 

Case 75 (Chassignac, Bull de la Soc Anatomique, 1859, 2 s, iv, p 
205) — Male, age 39 Onset Three months , sudden pam Bowels Con- 
stipation Operation Artificial anus Variety Ileocolic Died Path- 
ological remarks Polyp at apex 

Case 76 (Hulke, Lancet, 1879, vi, 810) — Female, age 16 Prior his- 
tory Similar attack two years ago Onset Sudden pam and vomiting 
Abdominal tumor Operation Artificial anus Variety Ileocaecal Died 
Pathological remarks Lipomatous polyp at apex 

Case 77 (Marchand, Le Pi ogres Med , 1882, No xi, p 202) — Female, 
adult Onset Nine months recurrent Bowels Constipation becoming 
absolute Rectal examination Tumor 8 cm from anus Operation 
Artificial anus Variety Sigmoidal Died Pathological remarks 
Lipoma at apex 

Case 78 (Whipham, Clin Soc Trans, 1891, xxiv, p 95) — Female, 
age 29 Prior history Many years umbilical pam, indigestion Onset 
Three weeks, pam Bowels Constipation Rectal examination Blood 
Distention Operation Reduction of volvulus, jejunal intussusception 
Died Pathological remarks Autopsy Axial and jejunal looped volvulus, 
above this a thumb-sized polyp, about 5 ft from pylorus 

Case 79 (Nothnagel, Spesielle, Path and Clm , 17, p 316) — Male, 
age 50 Prior history Fourteen months ago similar attacks lasting four 
months, one to three days’ duration Onset Sudden pam and vomiting 
Bowels Increased peristalsis Tumor Epigastric Rigidity Right 
lower quadrant Operation Resection Variety » Ileocsecal Cured 
Pathological remarks Polyp at apex 

Case 80 (Fenger, Hospitolsled, 1904, No 26) — Age 17 Prior his- 
tory Three years , diagnosis, peptic ulcer, gall-stones , exploratory opera- 
tion, negative Onset Symptoms of obstruction Tumor* Intermittent, 
appearing after previous operation Operation Resection Variety 
Enteric Cured Pathological remarks Polyp at apex 

Case 81 (Rydygier, Deut Zeit f Chir , 1895, xlu, 113) — Male, age 
32 Onset Three weeks Operation Descending invagination because 
of walnut-sized fibromyoma , resection , artificial anus Died Pathology 
ical remarks Perforative peritonitis 

Case 82 (Ibid ) — Male, age 22 Onset Three years , acute, twenty 
days ago Bowels Constipation Rectal examination Bloody stools 
Operation Colic to anus, suture of perforation, artificial anus Died 
Pathological remarks Polyp at apex 

Case 83 (Delore, Rev de Gyn and Chtr Abdom , I 9 0 S ( 9> ^ 4 *) 
Male, age 42 Onset Sudden pam Tumor Operation Reduction, 
resection Variety Ileocolic Cured Pathological remarks Fibromyxoma 
at apex 

7 
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Case xoi (Riedel, Dent med Woch, 1909, 35, 1654) — Male, age 15 
Prior history Periodic pain from seventh year, frequent vomiting, 
attacks in morning and of one hour’s duration Bowels Normal 
Tumor In right abdomen, during cramps only Operation Partial 
reduction, resection of segment containing growth Iliac Recovered 
Pathological remarks Character not stated 

Case 102 ( Ibid ) — Female, age 48 Onset Acute , fecal vomiting in 
twelve hours Rectal examination Invagination felt Tumor size 
of two fists, in left abdomen Distention marked Operation Arti- 
ficial anus, followed by resection through rectum Sigmoid Recovered 
Pathological remarks Character not stated 

Case 102a (Mayo Bros , personal communication) — Adult Onset 
Several months, colic Operation Resection Iliac Recovered Patho- 
logical remarks Adenofibroma 

Case 102b (Mayo Bros , personal communication) — Age, 14 Opera- 
tion Resection Iliac into caecum and ascending colon Recovered 
Pathological remarks Myoma 

Case 1 02c (McWilliams) — Female, age 45 Onset Four weeks, 
attacks of abdominal pain at intervals Bowels Diarrhoea Rectal exam- 
ination Blood and mucus, tenesmus, rectal mass and tumor m addition 
on the apex Tumor In left lower quadrant Operation Attempted 
reduction, incision of bowel, resection Sigmoid Recovered Patho- 
logical remarks Papilloma, possibly malignant but not invading mus- 
cularis 

Table B 

Associated zuitJi Malignant Tumors 

Case 103 (Decker, Bull dc la Soc med dc la Suisse Romande, 1880, 
May, No 5) — Female, age 58 Onset Thirteen months, pain (two 
days ago) and vomiting (three days ago) Tumor Right upper quadrant 
Distention Visible peristalsis Operation Ileocmcal Died Patholog- 
ical remarks Autopsy, malignant tumor of crecum 

Case 104 (Czerny, Arch f path Anat Vvchow, ci, 48, 1885) — Male, 
age 52 Onset Two months, pain and vomiting Bowels Diarrhoea 
Tumor Right upper quadrant Operation Ileociecal, reduction, resec- 
tion of tumor Cured Pathological remarks Malignant tumor at apex, 
sloughing muscle wall hypertrophied (microscopicallj ) 

Case 105 (Koenig, Arch f Utn Chu , 1890, xl, 91 1) — Female, age 
18 Prior history One year ago, sarcoma of lower jaw Onset 
Sudden pain and vomiting Bowels Constipation Tumor Distention 
Asymetrical Operation Colic, ulcerating tumor at apex 

Case 106 (Koenig, Ibid ) — Prior history Tuberculous Onset sud- 
den pain Rectal examination Bloody stools , tumor palpated m 
rectum, Idvel of internal sphincter Operation Rectal, sacral route, 
excision Cured, three years Pathological /remarks Carcinoma 

Case io7(Rydygier, Dent Zeit f Chir , 1895-6, 42, 113) — Male, age 47 
Onset Nine months Operation Carcinoma at apex Entero-anasto- 
mosis Died 
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Operation Ileocaecal, irreducible, enterostomy Died Pathological 
remarks Autopsy Pedunculated hard fibroma in lumen of intestine 
Case 93 (Delore, Rev de Chir , 1908, vol 38, 39-6?) —Female, age 
36 Prior history Four months, pam m right lower quadrant with 
tumor, constipation Onset Three days, acute Bowels Absolute 

constipation Rectal examination Blood Tumor Right lower quad- 

rant Distention Operation Ueocsecal, irreducible, end-to-end suture 
Died on seventh day Pathological remarks Pedunculated myoma at 
apex 

Case 94 ( Ibid ) — Male, age 42 Onset Five months, colic and vom- 
iting Bowels Constipation Rectal examination Negative Tumor 
Negative Distention Negative Operation Ueocsecal, incision of 

colon, through opening resection mtussusceptum and tumor at apex 
Cured Pathological remarks Fibromyoma 

Case 95 — Male, age 39 Onset Eleven weeks, recurrent pam 
Bowels Tenesmus Rectal examination Blood and mucus Tumor 
Left hypochondrium Operation Resection Pathological remarks 

Benign, variety not stated 

Case 96 (Haasler, V Langenbeck Aich, 1902, Bd 68, p 817) — Male, 
age 26 Prior history Acute abdominal pain , recurred in nine days , 
continuous vomiting (fecaloid) Onset Acute pam, hiccough Bowels 
Constipation Rectal examination Mucus Tumor Left lower quadrant, 
movable Operation Resection, rupture, necrotic bowel Died Patho- 
logical remarks Polyp at base of intussusception 

Case 97 ( Ibid ) — Male, age 35 Prior history One year, rumbling 
in abdomen, with occasional sudden onset of constipation, meteorism and 
pain about umbilicus Onset Seven weeks, severe, more frequent pam 
and vomiting (fecal) Bowels Diarrhoea Rectal examination Hard 
mass Distention Operation Peritonitis, enteric, reduction, resection 
Meckel’s diverticulum , artificial anus Died Pathological remarks 

Autopsy showed Meckel’s diverticulum 2 18 m from lleocsecal valve, 
mvagmated, at its base a plum-sized fibrous tumor 

Case 98 (Ibid ) —Male, age 25 Onset One week, sudden pam and 
vomiting Bowels Diarrhoea Rectal examination Pus Tumor Left 
of umbilicus, moving to left Operation Colic, resection of mass size 
of three fists Pathological remarks Polyp (lipoma) at apex 

Case 99 (Herbung, Arch f klm Clw , 1902, vol 68, xlm, p 1009) 
Female, age 52 Prior history Eleven months, pam, bloody mucus, con- 
stipation Onset Eleven days, pam and vomiting Bowels Constipa- 
tion absolute Rectal examination Rectal tumor Operation (1) Inci- 
sion of rectum (posterior route), artificial anus, (2) resection of tumor 
Cured Pathological remarks Variety not given 

Case 100 (Don, Lancet, 1909, 1, 1107) — Female, age 44 Onset Vomit- 
ing, chronic course Rectal examination Blood and mucus , pro- 
lapse of tumor with movement Operation Resection through anus, 
followed by reduction through laparotomy Sigmoid Recovered Patho- 
logical remarks Papilloma 
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Iliac, upper, 15 inches in length Recovered Pathological remarks* 
Adenoma, with carcinomatous degeneration 

Case 118 (McBurney, Annals of Surgery, 1, 1896, p 441) — Female, 
age 40 Onset Sharp pain, in almost daily attacks , no vomiting Bowels 
No constipation Smooth tumor in left pelvis Rectal examination 
Normal Distention frequent, tenderness Operation Reduction, 
excision, end-to-end with Murphy button Enteric Recovered Patho- 
logical remarks Myxosarcoma 

Case 119 (Meyer, Annals or Surgery, 1896, 1, 443) — Female, age 46 
Prior history Symptoms of subacute appendix for ten days, sudden 
obstruction shortly after Operation Reduced, a second one at end of 
first also reduced, sessile tumor felt, resection, end-to-end with Murphy 
button Iliac Recovered Pathological remarks Fecal fistula for few 
days, sarcoma 

Case 120 {Ibid) — Boy Prior history Chronic obstruction, loud 
gurgling Visible peristalsis Operation Reduced, resection, end-to-end 
with Murphy button Ascending and transverse colon Recovered 
Pathological remarks Sarcoma, lower end of ascending colon, subse- 
quent death 

Case 121 (Deichert, Dissert Gott , 1895) — Male, age 46 Prior his- 
tory No symptoms Operation Several enteric invaginations Patho- 
logical remarks Metastatic lymphosarcoma m stomach and intestine 
Case 122 (Marchand, Bcrl khn Woch , 1896, No 6) — Male, old 
Prior history Primary parotid sarcoma Operation Jejunal into caecum 
Pathological remarks Melanosarcoma 

Case 123 (Brunner, C, Beitrag, v 25, p 344) — Male, age 56 Prior 
history Digestion disturbed for years, one year ago, bloody diarrhoea 
Rectal examination Tumor advances in straining Operation Sacral 
resection for mvaginated carcinoma Pathological remarks In part 
colloid, in part cylindrical 

Case 124 (Fleiner, Virchow, Arch, Bd xoi, p 484) — Male, age 45 
Prior history Pain, irregular stool, and tumor for one year 
Very movable tumor Rectal examination Fourteen days, blood Opera- 
tion Partial reduction, resection, circular enterorrhaphy Ileocecal 
Died Pathological remarks Carcinoma of caecum and ascending colon 
Case 125 (Billroth, Arch Ch , 1888, Bd 43) — Male, age 40 Prior 
history Eight months, pain and vomiting Tumor Variable, hard tumor 
under umbilicus Rectal examination Blood, two months Operation 
Irreducible, torn m attempt, resection, circular suture Csecal Recov- 
ered Pathological remarks Carcinoma 

Case 126 (Senn, Jour Am Med Ass , 1890, p 845) — Female, age S 3 
Prior history Vomiting for one year Tumor Very variable, size of 
orange, above and to right of navel Operation Dismvagination , resec- 
tion, lateral implantation Variety Caecum into transverse colon Died 
Pathological remarks Carcinoma, valve of Bauhini 

Case 127 (Billroth, 1890) — Male, age 32 Prior history Colic three 
months in navel region Tumor Sausage shaped, above and to right of 
navel Operation Partial reduction, resection of ileum and caecum, 
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Case xo8 — Age 40 Onset Six months Tumor Operation Ileo- 
cascal, resection Cured Pathological remarks Adenocarcinoma 

Case 109 (Paetzold, Dent vied Woch, 1906, 32, 34) —Adult Onset 
Pam Bowels Diarrhcea Tumor Variety Ileocecal Pathological 
remarks Adenocarcinoma, lleocaecal valve 

Case no ( Ibid ) — Adult Onset Pam Bowels Diarrhcea Tumor 
Variety lleocaecal Pathological remarks Alveolar sarcoma, ileocecal 
valve 

Case in (Shetton, Brit Med Jour, 1908, 1, 190) — Male, age 50 
Prior history Six months, similar attack Onset Acute, absolute 
constipation Mass in rectum Reduced by rectal manipulation under 
ether One week later rectal tenesmus Blood and mucus Ulcerated 
intussusception protruding from anus Operation Reduction and re- 
jection of colic variety Pathological remarks Malignant sessile 
polyp in sigmoid 

Case 112 (Haeberlin, Corr Bl f Seim Aert , 1908, 38, 211-248) — 
Female, age 56 Prior history Seventeen years ago, colicky pains, six 
months, loss of appetite and weight Onset Six months Bowels 
Diarrhoea Tumor Area of transverse colon Visible peristalsis 
Operation Caeca! m ascending colon, reduced, resection of tumor 
Pathological remarks Gelatinous carcinoma 

Case 113 (Combs, Wis Med Jour, 1903-8, vi, 251-255) — Male, age 
68 Prior history Four years, primary growth in left malar region 
Onset Latterly pain Bowels Constipation, alternating with fetid 
diarrhoea Rectal examination Sense of tumor high m rectum Disten- 
tion Slight Operation Enteric, reduction, resection of tumor Cured 
Pathological remarks " Melanotic epithelioma ” 

Case 1 14 ( Ibid ) — Female, adult Onset Three months, no vomit- 
ing Bowels Finally absolute constipation Rectal examination Apex 
of invagination felt in rectum with irregular mass in its centre Opera- 
tion Sigmoid, reducible, resection of tumor Cured Pathological 
remarks Malignant with glandular enlargement 

Case 1 15 (Coffey, Annals or Surgery, 1907, xlv, 38-42) — Male, age 
50 Onset Thirteen days, “ condition extreme " Rectal examination 
Apex protruded through anus Operation Anastomosis Died Patho- 
logical remarks Carcinoma of sigmoid 

Case 116 (Riess, Am Jour Med Sc, 1907, n s 134, 841-849) — Male, 
age 40 Prior history Sarcoma of iris removed nine months ago, 
melanosarcomatosis present Onset Sudden pain and vomiting Bowels 
Stools small Tumor Variety Iliac, 1 foot long , marked involve- 
ment by sarcoma 

Case 117 (Mayo, Annals of Surgery, 1896, 733) — Female, age 36 
Prior history Two years, movements difficult and with pam, six months, 
vomiting Onset For few days obstruction pronounced Bowels Con- 
stipated, occasional blood Tumor Size of egg, can be brought into 
pelvis under anaesthetic , continuing with soft tumor above Rectal exam- 
ination Blood Distention, tenderness Operation Reduced with some 
difficulty, especially apex , resection , end-to-end with Murphy button 
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history 111 four months Operation Resection, lateral implantation 
Cascal Recovered Pathological remarks Malignant growth at starting 
point 

Case 137 (Ludloff, Grcnz Gebtet , 1898, 3, 600) — Male, age 6 Prior 
history Five weeks after short attack of pain, subsiding with splashing 
sound, lately including pain, emaciated Bowels Constipation, lately 
diarrhoea Tumor Size of fist, below right border of ribs Visible 
peristalsis on rubbing abdomen Operation Resection , end-to-end cir- 
cular suture Ileocsecal to one-half transverse colon Recovered Patho- 
logical remarks Tumor at neck, lymphosarcoma, glandular enlargement, 
well four and one-half years later 

Case 138 (Von Eiselsberg, Archiv khn Chir , Bd 69, p 1) — Female, 
age 40 Prior history Colic eleven weeks, eleven days constipation 
Bowels Tenesmus, three w'eeks Rectal examination Blood and mucus 
eleven days, tumor in rectum fourteen days Some distention Operation 
Resection, end-to-end suture. Sigmoid Pathological remarks Car- 
cinoma 

Case 139 (Krecke, Munch mcd Woch, 1900, 1, p 42) —Female, 
age 63 Prior history Dysentery sixteen years ago, one year, irregular 
stools, vomiting, pam in right side m attacks, tender tumor Tumor 
Egg tumor m left lower abdomen, intermittent in appearance Vaginal 
and rectal examination negative Visible peristalsis Operation Resec- 
tion, after preliminary division of colon, end-to-end suture Ileum into 
ascending colon Recovered Pathological remarks Carcinoma of 
caecum, well one year after operation 

Case 140 (Rowlands, Mcd Press and Cue, 1909, 88, p 348) — Male, 
middle age Prior history Eighteen months, occasional pain and bleed- 
ing from anus, acute for past three days, vomiting Bowels No stool 
Rectal examination Invagination in rectum Distention increasing 
Operation Removed through anus, followed by reduction and suture 
through laparotomy Sigmoid Recovered Pathological remarks Car- 
cinoma 

Case 141 (Riedel, Dent m-ed Woch , 1909, 35, 1654) — Male, age 43 
Onset Acute, vomiting Bowels Dark, non-bloody stool with enema 
No tumor Distention marked Operation Small multiple tumors felt 
m intestinal wall Iliac Died Pathological remarks Invagination 
10 inches above ileocaecal valve, multiple sarcoma in Peyer’s patches with 
mesenteric glands involved 

Case 142 (Dujon, Bull et mem Soc Anat , 1909, 84, 515-533) — Male, 
age 54 Prior history Chronic obstruction for two months Operation 
Resection, lateral anastomosis with Murphy button Near csecum Died 
Pathological remarks Second invagination at duodenum, both due to 
annular cancer 

Case 143 (Kammerer, Annals or Surgery, Aug, 1898) — Female, 
age 50 Prior history Occasional pain and vomiting Bou'els Alter- 
nately constipation and diarrhoea Tumor In pelvis, left side, somewhat 
changeable Rectal examination Tip of rounded mass felt Operation 
Reduced, enterostomy, wide excision of growth Enteric Recovered 
Pathological remarks Sarcoma. 
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circular suture Variety Caecum into transverse colon Died Patholog- 
ical remarks Carcinoma of caecum 

Case 128 (Konig, Arch klm Chxr, 1890, Bd 40) —Female, age 18 
Prior history Primary sarcoma of tonsil, violent colic since Tumor 
Size of fist, above and to left of navel Rectal examination Blood and 
mucus Operation Resection of intussusceptum through cut m mtussus- 
cipiens Colon Died Pathological remarks Sarcoma, valve of Bauhini 
Case 129 (Von Baracz, Arch klm Chir , 1891) — Male, age 8 Prior 
history Painful abdominal crises, thirteen weeks Tumor Oval, ventral, 
movable in upper left hypochondrium Rectal examination Blood in 
stools Operation Irreducible, ileocecal into descending colon, enter- 
ostomy. Died Pathological remarks Sarcoma, valve of Bauhmi 

Case 130 (MacCormac, Lancet , 1892, p 310) — Male, age 36 Prior 
history Painful abdominal crises for fifteen months Tumor . Inter- 
mittent, cylindrical, immovable, m right iliac fossa Operation Reduced 
to end of colon, resection, artificial anus, subsequently closed. Ueocacal 
Recovered Pathological remarks Carcinoma of valve of Bauhini 
Case 131 (Barton, Annals of Surgery, 1893, p 322) — Male, age 2 7 
Prior history Occasional obstruction for some weeks Operation 
Irreducible, resection, artificial anus Ileoczecal Recovered Patholog- 
ical remarks Epithelioma of valve of Bauhim, death m operation for 
closure of artificial anus 

Case 132 (Korte, Beitiag Bruns, Bd 40, p 523) —Male, age 49 
Prior history Eighteen months, pain m right hypogastrium with con- 
stipation Tumor Transverse, sausage shaped, below navel, slightly 
movable Operation Resection without attempt at reduction , end-to-end 
with Murphy button Ueocascal Recovered Pathological remarks 
Lymphadenoma of valve of Bauhmi 

Case 133 (Lowenstem, Vex d Deut G Ch , 1890, 94-97) — Male, age 
56 Prior history Occasional abdominal pain for three months with 
emaciation Bowels Persistent constipation, occasional diarrhoea 

Tumor In left upper segment, elastic, size of several fists Rectal 
examination Tenesmus Operation Resection, end-to-end with suture 
Ileum into colon Recovered Pathological remarks Carcinoma, caecum 
Case 134 (Lejars, Rev de Gyn e Chxr abd , 1897, 1, 1029) — Female, 
age 40 Prior history Two years, emaciation, six months, colicky attacks 
of pain, finally obstruction and vomiting Bowels First glairy stools, 
then diarrhoea Tumor Firm, very movable to left navel Visible peri- 
stalsis Operation Irreducible, resection after division, end-to-end 
with Murphy button Ueocaecal to ascending colon Recovered Patho- 
logical remarks Lymphadenoma of valve of Bauhmi 

Case 135 (Wallenberg, Berl klxn Woch, 1864, p 497) — Female, age 
21 Prior history Three days, constipation, followed by vomiting, 
cramps and diarrhoea Distention for one week Operation Discharge 
of slough, one foot long, of small intestine without relief Died Patho- 
logical remarks Five and one-half weeks after, autopsy showed sar- 
coma of csecum 

Case 136 (Pitts, Brit Med Jout , 1901, 11, 574) — Male, age 32 Prior 
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Case 203 (Riess, Am Jour Med Sc, 1907, n s *34, 841) — Male, 
age 2 7 Onset Acute, forty-eight hours, pain and vomiting Operation 
Ileocolic, irreducible , lleocolostomy Died 

Case 204 (Codman, Bost Med and Surg Jouui , *908, 158, 439-446) 
— Male, age 43 Onset Acute, five days, pain and vomiting Rectal 
examination Blood Tenderness in right lower quadrant Operation 
IleocEecal, irreducible, Mixter tube in ileum, neck of mass left in wound 
after ligation of mesocolon, ten days later, attempt at enterocolostomy, 
second attempt caused death 

Case 205 (Ibid ) — Male age 24 Onset Sudden, vomiting three 
days Bowels Moved Rectal examination Tenderness in whole pelvis, 
especially in right Tumor Right lower quadrant Distention Tender- 
ness in right lower quadrant Operation Colic, resection Cured 

Case 206 (/bid ) — Male age 38 Onset Two weeks, vomiting and 
pam Bowels Diarrhoea, seven to twenty stools a day Oval tumor in 
left side, doughy, firm Rigidity, considerable Distention, moderate 
Operation Colic, intussusceptum removed through long slit in colon, 
Mixter tube in same opening Cured 

Case 207 (Elgart, Wien him Woch , 1903, p 923) — Female, age 31 
Prior history Ten days ago, bloody stool Onset Acute, pain and 
vomiting Bowels Stool at beginning Tumor Oblique m right hypo- 
chondnum Rectal examination Blood Operation Reduction to 5 cm 
above lleocsecal valve, then resection with end-to-end by Murphy button 
Ileocolic half way up ascending colon Recovered Pathological remarks 
No tumor or ulcer 

Case 208 (Chirat, La Prov Med, 1896, p 604) — Female, age 19 
Prior history Peritonitis five years ago Onset Acute, pain and vomit- 
ing for thirty-six hours Bowels No stool or gas Rectal examination 
Blood from second day on Distention moderate Death seven days after 
onset without operation Pathological remarks Enteric invagination, 
upper jejunum and ileum, easily reduced, no cause 

Case 209 (Knotz, Prag vied Woch , 1896, 779) — Female, age 29 Prior 
history Round worms Onset Acute, paroxysms of pam and vomiting 
Bowels No flatus Tumor Sausage-shaped, left side, not movable. 
Rectal examination Mucus and blood , apex felt per rectum Distention, 
beginning in right side Operation Complete reduction by injection of 
water 

Case 210 (Brunner, C, Beitrag, 25, p 344) — Male, age 20 Onset 
Acute pam and vomiting Tumor Cylindrical, in right lower quadrant 
Operation Reduction only after incision of neck of invagination, resec- 
tion, end-to-end with suture Ileocsecal Died Pathological remarks 
No special cause 

Case 211 (Michaux, Bull Soc Chir , 1900, p 734) — Male, age 29 
Onset Acute pam and vomiting Tumor Sense of tumefaction Rectal 
examination No blood or mucus Distention moderate, rigidity Opera- 
tion Reduced Enteric Recovered Pathological remarks No cause 
Case 212 (Ibid ) — Female, age 28 Onset Acute pain and vomiting 
Tumor Mobile tumor m right lower quadrant, intermittent with pam 
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Table C 

Acute Cases without Cause 

Case 195 (Elliot, Tr Am Sing Ass, 1905, 23, 295) —Male, age 38 
Onset Two weeks, vomiting Bowels Diarrhoea Tumor Left lower 
quadrant, movable Distention and rigidity Operation (x) Incised 
colon to relieve constriction , two attempts to close art’ficial anus Cured 

Case 196 (Hall, St L Clime, 1906, 19, 39-47) — Female, age 52 Prior 
history Indigestion, occasional nausea and vomiting Onset Two hours, 
pain and vomiting Tumor Right lower quadrant Operation Ileo- 
caecal , reduction Cured 

Case 197 (Raley, Den M Times, 1905-6, 25, 447-451) — Female, age 
35 Prior history Ten years, neuralgia of stomach Onset Sudden 
pain Tumor Felt under anaesthesia Operation Ileal, reduced Cured 
Following operation, good health but for hyperchlorhydna One year 
after first attack, same symptoms, with vomiting Tumor Not found 
Distention Extreme peristalsis Operation Ileal, higher up, reduced 
Cured 

Case 198 (Third, Queen’s M Quart , 1905-6, 10, 70-73) — Female, age 
52 Prior history Recurring attacks July, 1903, to Nov, 1905, with 
progressively worse symptoms Onset Last attack sudden, pain and 
vomiting Bowels Diarrhoea and constipation, irregular Rectal exam- 
ination Large tumor , blood Tumor Left lower quadrant Distention 
marked peristalsis Died Pathological remarks Autopsy remainder of 
colon and all but 8 ft of small bowel in descending colon, sigmoid, rectum 
and protruding 

Case 199 (Sherran, Clin J Lond , 27, 184-187) — Female, 49 Prior 
history Umbilical hernia Onset One day, sudden pain and vomiting 
(Hernia swollen, easily reduced ) Rectal examination Blood Tumor 
Hernia (umbilical) Operation Free fluid, relief of strangulated hernia 
Cured Pathological remarks Nine days after operation passed section 
of intestine g x / 2 inches long, eighteen months later, signs of obstruction, 
operation, mass of adhesions at transverse colon, lleocolostomy 

Case 200 (Ware, Lancet, 1906, 11, 1721) —Female, age 2 7 Onset 
Sudden pain Bowels Constipation Tumor Ill-defined, right lower 
quadrant No distention Operation Iliac, irreducible, resection, 
suture Cured Pathological remarks Twenty-two months later, symp- 
toms of acute obstruction , rigid abdomen , operation , gangrenous lump, 
composed of small intestine twisted on itself , resection with Murphy 
button , cured 

Case 201 (Thompson, But Med Jour, 1907, h 1867) — Male, age 5 2 
Onset Sudden, five days, vomiting Bowels Constipation Operation 
Lower iliac, reduced Died same evening 

Case 202 (Combs, Wis Med Jour , 1907-08, 6, 251-255) — Female, 
age 54 Onset Acute, pam and vomiting relieved by enemas, recurred 
in two days with fecal vomiting Tumor Right pelvis Operation 
Iliac, 9 inches above lleocsecal valve , attempt at reduction, tear , resection 
Cured 
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Bowels Constipation Tumor Riglit lower quadrant Rectal examina- 
tion Negative Rigidity Operation Split colon, resection of mfussus- 
ceptum , lateral ileocolic anastomosis Ileocolic Recovered 

Case 222a ( Ibid ) — Male, age 58 Onset History indicating intestinal 
obstruction Operation Resection , ileostomy , colostomy Ileocecal 
Died Pathological remarks Patient in bad condition, bon els gan- 
grenous 

Case 223 (Kcrsten, Dent Zeit f Clin , 1849, Bd 51, Hft 56) — 
Male, age 30 Prior history Two months ago, following lifting heavy 
weight, abdominal pain and constipation Onset Four days, pain 
Tumor Leftside Distention Operation Ileocolic, split intussuscipiens , 
resection of intussusccptum, including perforation Recovered 
Pathological remarks Intussusccptum gangrenous, bloody purulent 
abdominal fluid, perforation 

Case 224 (Wilson, Transylvania Jour Med, 1835, vm, 486) — Male, 
age 18 Onset Seventeen days Bowels Intestinal obstruction symp- 
toms one hundred and eighty-one days Cured Pathological remarks 
Gangrenous bowel 

Case 225 (Howse, Med Chi Trans, 1876, lix, 85) — Male, age 33 
Onset Eighteen days Operation Mass taken outside abdomen and 
reduced, replaced Cured 

Case 226 (Bellamy, Brit Med Jour, 1879) — Female, age 34 Onset 
Pam and vomiting (fecal) Rectal examination Ileum and colon pro- 
truding Abdominal tumor Operation Ileocrccal, bimanual reduction 
Cured 

Case 227 (Kleberg, Aich f klin Clnr , 1879, xxiv, 387) — Male, age 
40 Prior history Hernia one year before, intestinal obstruction, 
operation, cure Onset Few hours Variety Double, from above down and 
from below up, m a common intussuscipiens 

Case 228 (Mikulicz, Braun, / c, 690, No 188) — Adult Prior his- 
tory Constipation Onset Pain Bowels Constipation, followed by 
bloody stool Tumor Right lower quadrant, moved to epigastrium then 
to left lower quadrant Operation Colic into sigmoid 

Case 229 (Braun, Vcih d Dent Gescll f Clnr , 1885, 501) — Female, 
age 36 Prior history Slight pain in right lower quadrant Onset 
Eight days, pain and vomiting Distention Operation lleocsecal, resec- 
tion , suture of perforation Died Pathological remarks Autopsy 
General peritonitis, gangrenous bowel 

Case 230 (Kuster, Vcrli d Dent Gcsell f Clin , 1879, b 81) — -Male, 
age 42 Onset Six days, pam and vomiting (fecal) Rectal examination 
Blood Operation Ileocaecal , resection Died Pathological remarks 
Gangrenous bowel, peritonitis 

Case 231 (Wahl, Braun, 1 c ) — Age, 44 Onset Gradual for 
nine days, vomiting Bowels Constipation Rectal examination Pro- 
lapse from anus, size of child’s head on ninth day Rigidity At localized 
spot, inferred to be tumor Operation Artificial anus, lleocsecal Died 
Pathological remarks 29 cm ileum, ascending colon, and transverse colon 
in descending colon, lleocsecal valve at anus 
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Tenderness and rigidity m right lower quadrant Operation Thirteen 
days after onset, irreducible, resection, lateral implantation Ileocecal 
Case 213 (Prmgle, Bust Med Chn Join , Dec , 1899) —Female, age 
So Prior history Sharp colicky pain, intermittent, six months’ duration 
Tumor Firm mass below navel, during pain Distention Operation 
Irreducible, resection, end-to-end into abdominal wall Enteric Died 
Pathological remarks Intussusception 3 feet from pylorus 

Case 214 (Helbring, Cent f Ch , 1901, 672) —Female, age 39 
Onset Acute pain and vomiting Tumor Movable, felt per vagmam 
No distention Operation Irreducible, resection, lateral implantation 
Ileocolic Recovered Pathological remarks No mention of cause 
Case 215 (Pitts, Brit Med Join , 1901, 11, 574) —Male, age 31 
Onset Acute, eight days’ duration Operation Resection, enterostomy 
Enteric Died Pathological remarks Death from peritonitis 

Case 216 (Jenly, Wien khn Woch, 1901, p 1177) — Male, age 28 
Onset Acute, vomiting and hiccough Bowels No stool, no flatus 
Abdomen retracted Operation Resection , lateral implantation 
Iliac, gangrenous Recovered Pathological remarks No special cause 
Case 217 ( Ibid ) — Female, age 27 Onset Acute, six days pain and 
vomiting Bowels Daily stool Tumor Above and to left of navel, 
hard tumor, sausage shaped Rectal examination No blood, no mucus, 
rectum negative Distention Moderate Operation Ileocolostomy, fol- 
lowed by subsequent resection Ileocolic to splenic flexure Recovered 
Pathological remarks (Edematous condition of ileocecal valve 

Case 218 (Ludloff, Gienz Gebiet , 1898, 111, p 600) — Male, age 22 
Prior history Three attacks in three weeks with acute cramps of short 
duration, and tumor Bowels Daily diarrhceal stool Tumor Sausage- 
shape, above navel Distention Slight Operation Complete resection 
with end-to-end by suture Ileocascal to splenic flexure Recovered 
Pathological remarks No cause 

Case 2x9 (Roberts, Kentucky Med Jow , 1909, vm, p 1212) —Female, 
age 25 Prior history Constipation and indigestion for months Onset 
Acute, colicky pam, no vomiting at first Bowels No stools 
Oblong tumor below umbilicus Rectal examination Tenesmus Rigid- 
ity Slight Operation Gangrenous, resection with end-to-end suture 
Iliac Died Pathological remarks Death from peritonitis 

Case 220 (Poitan, Pednat , Lille , 1909. vn, 63-66) — Male, age 18 
Onset Acute, pain and vomiting, subsiding Symptoms of peritonitis on 
sixteenth day Bowels No stool or flatus Distention and rigidity 
Slight, right side Operation Five feet above ileocecal valve, resection, 
end-to-end by suture Iliac Recovered Pathological remarks No cause 
Case 22 x (Sherran, Annals of Surgery, 1909, i, 875-878) — Male, 
age 30 Onset Acute, pam and vomiting Bowels Two loose stools 
followed by complete constipation Rectal examination Blood ? Disten- 
tion “Rectovesical pouch filled with fluid” Operation Reduced vith 
difficulty Ileocolic Recovered Pathological remarks No cause 

Case 222 (Gibbon, personal communication) — Male, age 19 Prior 
history Previous good health Onset Sudden pain and vomiting 
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29 Prior history of trauma Directly after lifting heavy weight Onset 
Sudden pam and vomiting (fecal) Tumor Right lower quadrant, size 
of fetal head Distention Operation Artificial anus, after attempt at 
reduction with resulting rupture Died 

Case 176 (Alglave, Bull ct mcm Aitat , 82, 445-452) — Male, age 40 
Onset Acute, three days pain and vomiting Bowels Constipation and 
tenesmus Rectal examination Blood Distention Operation Ileo- 
caical, irreducible, lleosigmoidostomy Died Pathological remarks 
Autopsy, large ulcer at apex of invagination 

Case 177 (Reiss, Am four Med Sc, 1907, n s 134, 841-849) — 
Male, age 17 Prior history Twenty-sixth day of typhoid Onset 
Acute (diagnosis, perforation) Operation Jejunal, 3 inches below 
duodenum , reduced Cured 

Case 178 ( Ibid ) — Female, age 19 Prior history Fortieth day of 
typhoid Onset Pain and vomiting Bowels Tenesmus Rectal exam- 
ination Blood and mucus Operation Ileocolic, reduced Cured 

Case 179 ( Ibid ) — Male, age 36 Prior history of trauma Struck 
just above crest of ileum by heavy beam, shock twenty-four hours, then 
pain and vomiting Pelvic examination 12 ounces bloody urine Rigidity 
Operation Small intestine contracted in many places as if ligatured, 
at one point enteric invagination for 2 inches, reduction Died Patho- 
logical remarks Shock 

Case 180 (Haasler, V Langenbeck Arch, Bd 68, p 817) —Female, 

age 26 Onset Seven days, pam and vomiting Bowels Constipation 

absolute at first, bowels moved later Distention Variety Ileal 
Pathological remarks Tuberculosis of intestine 

Case 181 (Ash, Brit Med Jour , 1902, May 3) — Male, age 25 Prior 
history Twenty-fifth day, normal temperature following typhoid, relapse 
fortieth to fifty-seventh day Onset Ninth day of relapse, sudden pain 
and vomiting, collapse Rigidity Right lower quadrant Operation 
Ileocolic , reduction Cured 

Case 182 (Ross, Annals of Surgery, 1904, xxxix, p 604) — Male 

age 17 Prior history Typhoid, on twenty-first and twenty-fifth days, 

hemorrhages Onset Twenty-sixth day, sudden pain Operation 3 
feet from duodenojejunal juncture 3 inches of intussusception, reduction 
Cured Pathological remarks Diagnosis, perforation 

Case 183 (Watkins-Pitchford, Brit Med Jour, Sept 6, 1902) — Male, 
age 29 Prior history Convalescent from typhoid Onset Sudden pain 
and vomiting (blood) , collapse Rectal examination Black stools 
Signs of peritoneal irritation Intussusceptions in small intestine 
Pathological remarks Mucosa injected 

Case 184 (Fuschius, Hufeland Jour, Bd lx, 42) — Male, age 28 
Prior history of trauma While on a walking trip suddenly bent and recov- 
ered Onset Immediate, of pam, vomiting becoming fecaloid, eighteen 
days, acute symptoms with eructations Tumor Upper umbilical region 
Distention Appeared late Operation Laparotomy, ileocolic or colic, 
incised colon, reduction bimanually (in and outside colon), suture of 
opening, sutured ends carried out of abdomen and removed thirteen days 
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Case 232 (Wmmwarter, Mitt auf d XIV Cong d Dent Gesell f 
Chi j Bneihcli Notts ) —Male, age 60 Onset Sudden, while at stool, 
pain Bowels Constipation absolute Tumor Left lower quadrant 
Operation Artificial anus Pathological remarks Bloody serum m 
abdomen 

Case 233 (Carrier, Gas med de Lyon, 1866, No 4) —Male, age 23 
Onset Sudden Tumor Right lower quadrant Operation Artificial 
anus Ueocaecal Died 

Case 234 (Braun, Verh d Dent Gesell f Chir , 1885, 501) — Male, 
age 63 Onset Sudden pam and vomiting (fecal) Tumor Parallel to 
Poupart’s left lower quadrant Distention Operation Resection, lleo- 
caecal Died Pathological remarks Necrosis, peritonitis 

Case 235 (Pilgrim, Indian Med Gazette, 29, 1894, 297) — Male, age 
29 Onset Su'dden pam and vomiting Rectal examination Rectal 
prolapse Operation Cured 

Case 236 (Rydygier, Deut Zeit f Chir , 1895, 6, xln, 113) — Male, 
age 31 Onset Five days Operation Ueocaecal into rectum, attempt 
at reduction, rupture, resection, entero-anastomosis Died 

Case 237 ( Ibid ) — Male, age 20 Onset Sixty hours Operation 
Ileal , resection Cured 

Case 238 ( Ibid ) — Female, age 43 Onset Eight days Operation 
(1) Artificial anus, (2) resection, (3) closure of artificial anus, separate 
operations. Cured Pathological remarks One year later, 50 cm piece 
of bowel passed 

Case 239 ( Ibid ) — Male, age 26 Onset Ten days Operation 
Csecal, resection Died Pathological remarks Gangrenous bowel 

Case 240 ( Ibid ) — Male, age 43 Onset Fourteen days Operation 
Reduced Variety not stated Died Pathological remarks Pseudo- 
diphtheria 

Case 241 ( Ibid ) — Male, age 60 Onset Ten days Operation Ileo- 
caecal, artificial anus 

Case 242 ( Ibid ) — Male, age 68 Onset Three days Operation 
Colic, reduction 

Case 243 ( Ibid ) — Female, age 56 Onset Eight days Operation 
Ueocaecal , resection , removal of mass per anum because of difficulty of 
bringing it up into abdomen Died 

Case 244 (Bell, Montr Med Jour, 1905, 34, 619) — Male, age 18 
Onset Sudden pam and vomiting Bowels Absolute constipation 
Operation Ileal, resection Died 

Table D 

Acute Cases With Known Cause 

Case 174 (Burckhardt, Benclit u d Chir Abtetl d Ludwig’s Spitahs 
Charlottenlulfe tm Jaaih, 1884, p 23) —Male, age 24 Prior history 
Swallowed nail four months ago Onset Sudden pam Operation 
Ueocaecal , reduction Cured 

Case 175 (Saltzmann, Leichenstern Prag Monat , 1874) — Male, age 
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Bowels Serous, not bloody diarrhoea Tumor Irregular, sausage- 
shaped, m right upper quadrant, tumor on left with recurrence Opera- 
tion Partially reduced lleocaecal, lateral implantation after resection 
Died Pathological remarks No leakage had occurred 

Case 193 (Ainsley, But Med Jour, 1897, 11, p 82) — Male, age 15 
While playing football, sudden pain and vomiting on kicking the ball 
Bowels Constipation , always ncted to enema Rectal examination 
Mucus and blood after three days No tumor Operation Gangrenous, 
resection by Maunsell’s method Cured Enteric, 3 inches long Re- 
marks In perfect health fifteen months after 

Case 194 (Clubbe, Brit Med Jour, 1897, 11) — Male, age xo Prior 
history of trauma After pulling cart Onset Pam and -vomiting, three 
days’ duration Bowels Constipation after action Tumor Elongated, 
below navel Operation Reduction easy Caecum into descending colon 
Recovered 

Table E 

Chrome Cases without Cause 

Case 264 (Braun, Han ft, Verb dcr Dent Gcscllsch f Chir , 1885, 501) 
— Adult Onset Seven months, recurrent colic Rectal examination 
Mass in anus , foul mucoid discharges Operation Artificial anus Died 
Remarks Type not given 

Case 265 (Besnier, Etud s I diagn ct s l Tiait dc I’Intcstm dans la 
cavite de Vabdomen, Pans, 1857, P 62) — Age 23 Onset Two months, 
sudden pam, three days, vomiting (fecal) Bowels Constipation fol- 
lowed by bloody stools Rectal examination Blood Variety Ascend- 
ing, sigmoid into colon Died 

Case 266 (Vergely) — Female, age 19 Prior history Digestive dis- 
turbances one year Onset One year pain, vomiting two weeks Bowels 
One year constipation Rectal examination Blood , fetid mucus Opera- 
tion Sigmoidorectal, reducible Pathological remarks Gangrenous per- 
foration 

Case 267 (Riedel, Mitt a d Grew Geb , xiv, x, 2) — Female, age So 
Onset Beginning ten days after last child, fourteen years, recurrent 
attacks, acute onset, pam and vomiting sudden, three days’ duration 
Bowels Diarrhoea, constipation absolute Rectal examination Blood 
Tumor Epigastric, varying in size Distention Operation Ileo-ileo- 
caecal, resection Died Pathological remarks Venous thrombosis, 
pneumonia 

Case 268 (Rydygier, Dent Zeit f Chir , 1895-6, xlu, 113) — Female, 
age 47 Onset Eight weeks Operation Resection, lleocaecal Cured 

Case 269 ( Ibid ) — Female, age 25 Onset Five weeks Operation 
Resection , lleocaecal Cured 

Case 270 ( Ibid ) — Male, age 33 Onset Four weeks Operation 
lleocaecal , entero-anastomosis Cured 

Case 271 ( Ibid ) — Female, age 22 Onset Six months Operation 
lleocaecal, reduction Cured Pathological remarks 20 cm long 

Case 272 {Ibid ) — Female, age 38 Attacks Twenty-one days ago, 
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after operation Cured Pathological remarks. Stool four days after 
operation, complete recovery in thirteen days 

Case 185 (Pridmore, Cent f Med, xvm, p 890) —Male, age 40 
Prior history Dysentery Onset Peritonitis, fever Bowels Pus 
m stools Rectal examination Blood Tumor Soft, under right hypo- 
chondrium Died Pathological remarks Gangrenous lleo-caecal invagi- 
nation , dysenteric ulcer in large intestine 

Case 186 (Stretton, Lancet, 1894, 11, 797) —Male, age 20 Prior his- 
tory of heavy lifting Onset Acute pain and vomiting Bowels Natural 
movement, flatus at intervals Rigidity, no distention, tenderness 
Operation Forty-eighth hour , invagination of lower ileum , reduced with 
difficulty Recovered 

Case 187 (Michaux, Kor Bl Scliw Aert , 1896, No 26, p 148) — 
Male, age 8 Prior history Fell 12 feet, and walked home bent 
over Onset Twenty-four hours after, signs of peritonitis (At 
end of week, prolapse of intestine, with signs of obstruction, death on 
eighteenth day ) Operation Showed retroperitoneal hsematoma Died 
Pathological remarks Autopsy showed enteric invagination with ascandes 
above 

Case 188 (Steiner, Cent f Chir , 1896, 310) — Female, age 21 Onset 
Acute, six days’ duration Rigidity and tenderness in iliac region Opera- 
tion Enteric, lower ileum, gangrenous, resection, end-to-end suture 
with Murphy button Recovered Pathological remarks Date stone 
found in specimen 

Case 189 (Batul, Prov Med , 1901, p 317) — Male adult Prior his- 
tory of trauma Strenuous ride Onset Acute, pain and vomiting 
Bowels No gas or stools for two days Rigidity and tenderness over 
spleen, no visible peristalsis Operation Tubercular ileum Died 
Pathological remarks Multiple ulcers in end of jejunum, tuberculous 
ulcer at apex of invagination, small cavity in lung 

Case 190 (Ludloff, Grens Gebiet , 1898, in, p 600) — Female, age 47 
Prior history First attack sixteen years ago Onset Pain ten weeks 
ago, becoming more frequent and ending in acute attack three days 
ago, vomiting Rectal examination Once blood, nothing per rec- 
tum Tumor Sausage-shaped, intermittent, with pain Visible peri- 
stalsis, distention general, tenderness Operation Ileocecal into lower 
sigmoid, ulcer at apex, ileum and sigmoid anastomosis Died Patho- 
logical remarks Secondary obstruction on eighteenth day from extension 
of invagination, perforation, peritonitis 

Case 191 (Von Eiselsberg, Archives, 69) — Female, age 48 Prior 
history Two weeks colic, more frequent of late Onset Past two days 
fecal vomiting Bowels Constipation Distention very great, visible 
peristalsis Operation Ileocsecal into middle descending colon, reduc- 
tion , resection of circular stricture of ileum , end-to-end by suture 
Death from cardiac complication after wound was nearly healed 

Case 192 (Vignard, Lyon Med , I9°S> 1 > 21 5 ) — Female, age 23 Prior 
history Abdominal trauma fifteen days ago Onset One attack six 
weeks ago with tumor subsiding , no vomiting , after ten days, recurrence 
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Onset Ten weeks, typical invagination symptoms Rectal examination 
25 cm mass protruded from anus Operation Resection 140 cm Cured 
Case 285 (Majewski) — Female, age 56 Prior history Several 
years hard, tender swelling in caical region , six months ago sudden pain, 
vomiting, and diarrhoea, subsidence of acute symptoms with increase m 
size of tumor Operation Reduction Ileum into caecum and ascending 
colon Recovered 

Case 286 (Elgart, Wien klin Wocli , 1903, p 923) — Female, age 33 
Prior history Four months tumor m abdomen, gradual increase in size, 
pain in abdomen and back. Bowels Normal Tumor Sausage-shaped 
tumor in left flank, smooth, movable Operation Reduced with difficulty, 
caecum anchored Ileocaecal Recovered Pathological remarks No 
ulcer or tumor 

Case 287 (Stead, Brit Med Jour, 1901, 11, 1458) — Female, age 72 
Prior history Chronic constipation with several attacks of colic and 
flatulence Rectal examination Protrusion of “tumor” from anus 
Operation Sphincter divided, reduction Colon Recovered Patho- 
logical remarks No mention of tumor 

Case 288 (Von Eiselsbcrg, Archive, Bd 69) — Male, age 31 Historj 
Eighteen days colic, followed by diarrhoea, vomiting after eating 
Rectal examination Blood for two days Tumor Long, hard, movable 
tumor in right side Distention Moderate Operation Irreducible, 
lleocaecal to hepatic flexure, end-to-end by suture Recovered Re- 
marks Three years after, occasional pain, stools normal 

Case 289 ( Ibid ) — Male, age 35 Prior history Three years, two 
years and six wrecks ago, severe colic disappearing with enema Bowels 
Stools and gas, scant -Tumor Sausage-shaped transverse, in upper 
abdomen Operation Reduction , resection to prevent recurrence 
Ileocolic Recovered Pathological remarks Three years later in 
excellent health 

Case 290 ( Ibid ) — Male, age 36 Prior history Three months, short 
colicky attacks, two and a half weeks ago, noticed distended loop 
Bowels Movement to enema for two and a half weeks Distention 
Two and a half weeks Operation Reduction, resection with end-to-end 
anastomosis by suture Enteric Recovered Pathological remarks 
Swelling, probably inflammatory, above a stricture of unknown character 
Case 291 (Baracz, Cent f Chxr , 1894, p 622) — Male, age 19 Prior 
history Three attacks of pain and vomiting, with constipation m past 
twenty-nine months, diarrhcea after last attack Hard tumor m caecal 
region for past year Operation Ileocolostomy with resection and 
end-to-end circular suture Ueocaecal, irreducible Recovered Patho- 
logical remarks Swelling only inflammatory 

Case 292 (Passagi, II Pohclimco, 1905, p 10) — Male, age 30 Prior 
history Intermittent colic, with variable tumor, vomiting over a period 
of nine months Bowels Constipation Rectal examination Mucus 
but no blood Tumor Right upper quadrant Operation Reduction, 
endoplication of caecum by two parallel rows on either side anterior 
longitudinal band Ileocsecal Recovered 
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eight days ago Operation Colic, artificial anus Died Pathological 
remarks Peritonitis at operation 

Case 273 ( Ibid ) — Male, age 26 Onset Thirty-five days Operation 
Ileocsecal, reduction Died Pathological remarks Suspicious spot in 
bowel at operation 

Case 274 ( Ibid ) — Male, age 30 Onset Six weeks Operation 
Ileocaecal , reduction , anchorage of bowel to abdominal wall Cured 

Case 275 (Delore, Rev de Gyn et CJnr Abd , 1905, 9, 641-658) — Male, 

age 20 Onset Two to three years, pain and vomiting Bowels Diar- 
rhoea Rectal examination Blood Tumor Left lower quadrant 

Operation Cut mtussuscipiens , resection of mtussusceptum from inside, 
ileocaecal Cured 

Case 276 (Rronbach, Dent med Woch , 1905, 1, 1782) — Age 41 
Onset Seven weeks, sudden onset of pam and vomiting Rectal examina- 
tion Blood Operation Ileocaecal, reduction, resection 

Case 2 77 (Hartmann, Bull M Soc Chir , 1908, 34, 563-566) — Male, 
age 18 Onset Four months, pam Bowels Gurgling Rectal examina- 

tion Blood, gross and microscopically Tumor Mobile, felt bimanually 
Rigidity Right upper quadrant Operation Ileal, resection 

Case 278 (Batchelor, N Oil M & S /, 1, 1905, 58, 570) — Male, age 
54 Onset Sixty days, pam and vomiting Tumor Fluctuating mass 
above umbilicus Operation Abandoned, ileocaecal Died Pathological 
remarks Gangrenous bowel 

Case 279 (Miller, Am Jour Obst , N Y, 1906, 54, 869) — Female, 
age 26 Prior history Four years, attacks Onset Pain and vomiting 
Bowels Diarrhoea Tumor Size small kidney, right lower quadrant, 
firm, tender, freely movable Operation Ileocolic to splenic flexure, 
irreducible , lleocolostomy 

Case 280 (Jahonlay, Lyon Med , 1907, 108, 17x4) — Male, age 52 
Onset Two to three months, pam Bowels Constipation Tumor 
Hard, slightly movable, right lower quadrant Operation Ileocecal, 
with supposed cancer, lateral anastomosis, excision Died Pathological 
remarks Pneumonia, autopsy showed no tumor 

Case 281 (Poisson, Gas med d Nantes, 1908, 11, 26, 336-33%) — 
Female, age 13 Prior history Forty days ago occasional vomiting with 
bloody stools, tumor felt below and to left of umbilicus Onset Present 
attack, continuous vomiting Rectal examination Forty-five days ago 
passed slough of small intestine Distention and visible peristalsis in 
present attack Operation Jejunal, 1 m below pylorus, below this 
intestine contracted , intestine at site of former invagination makes 
angle 

Case 283 (Haasler, V Langenbeck’s Arch , 1902, Bd 68, 8x7) — 
Female, age 32 Onset Three months, pam becoming severe Bowels 
Eight weeks constipation followed by diarrhoea, some flatus Rectal 
examination Protrusion from anus easily removed by knife Tumor 
Fourteen days Distention Asymetrical Variety Ileocaecal, cscum 
and appendix at anus Died 

Case 284 (Hofmeister, Zentbl f CJnr , No 48) — Male, age 32 
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Case 251 (Quadfheg, Munch mcd JVoch , 1901, p 1093) —Male, age 
28 Prior history with onset Occasional cramps followed by intermit- 
tent attacks of acute obstruction for two and a half months, with pam 
and vomiting Bowels stools normal, occasional constipation Rectal 
examination No blood or mucus Tumor Size of fist, changeable posi- 
tion, according to pain Operation Partial reduction, resection with 
lateral implantation, ileocaecal to transverse colon Recovery Patho- 
logical remarks Broad, deep, circular ulcer in caecum, cause unknown 
Case 252 — Male, age 36 Prior history with onset Typhoid fever one 
year ago, one attack mild, followed by free interval of six months, lat- 
terly constant attacks with vomiting Bow'els Alternating constipation 
and diarrhoea Rectal examination Mucus, rectum negative Tumor 
Movable, size of fist, to right of navel, disappears with cessation of pain 
Abdomen Distention, tenderness Operation Complete resection, 
ileum to colon by suture Variety Ileocaecal to middle of transverse 
colon Recovery Pathological remarks Ulcer on invagination 

Case 253 (Maxwell, St Baitli Hosp Rep, 1908-1909, 44, 153, 160) — 
Male, age 28 Prior history Dysentery for two months Rectal examin- 
ation Mucus and blood Tumor absent Retracted abdomen, tender- 
ness over ascending colon Operation Irreducible in ascending colon, 
resection, end-to-end by suture, ileocaecal Died promptly 

Case 254 ( Ibid ) — Male, age 56 Prior history Dysentery for one 
month Rectal examination Mucus and blood Tumor absent Opera- 
tion Partially reducible, lateral anastomosis by Murphy button, ileo- 
caecal Death Pathological remarks Sevcnty-tw’o hours, no tendency 
to repair 

Case 255 (Ibid ) — Male, age 19 Prior history with onset Trauma, 
followed in five days by dysentery Attack, one month duration, pain 
severe over tumor Tumor Sausage-shaped over curve of colon Opera- 
tion Reduced to size of small orange, then lateral anastomosis by 
suture Recovery 

Case 256 ( Ibid ) — Male, age 29 Prior history with onset Four 
months ago, lump in right upper quadrant, followed by severe pam, no 
vomiting Rectal examination Blood three months ago on two occasions 
Tumor Sausage-shaped over hepatic flexure, could be seen crossing 
abdomen from right to left with paroxysms of pam Operation Ir- 
reducible, covered over surface with miliary tubercles, lateral anastomo- 
sis, ileocaecal Recovery Pathological remarks Tubercular 

Case 257 (Ibid ) — Male, age 14 Prior history with onset One 
month stools small with little blood, eleven days ago pain on right side, 
vomiting Bowels Constipation Tumor Indefinite lump over hepatic 
flexure Operation Reduced, lateral anastomosis with suture, ileocaecal 
Recovery Pathological remarks Miliary tubercles on outside 

Case 258 (Ibid ) — Female, age 13 Prior history with onset Dysen- 
tery for two months, very emaciated Tumor Sausage-shaped over 
transverse colon, with paroxysmal pain Operation Reduced with great 
difficulty, revealing lump in caecum, excision with lateral implantation, 
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Case 293 (Battle, Med Presse , 1897) —Male, age 50 Prior history 
Constipation, vomiting for fourteen days Rectal examination Blood 
Tumor sausage-shaped, m left lower quadrant Operation Irreducible, 
caecum anastomosed to colon Colonic 

Case 294 (Schiller, Beitrag, v, 17, p 635) —Female, age 49 Prior 
history For fifteen weeks daily attacks of pam, with no stool or gas 
lasting fifteen minutes, followed by normal stool Tumor Sausage- 
shaped, elastic, slightly movable Visible peristalsis Operation Re- 
duced Ileum into colon Recovered 

Table F 

Chrome Cases With Known Cause 

Case 245 (Muller, Arch f him Chir, 1879, xxiv, 183) — Male, age 33 
Prior history Dysentery four months Onset Three months, pain and 
vomiting Bowels Irregular, with constipation, becoming absolute 
Rectal examination Blood and mucus Tumor Left lower quadrant 
Variety Ileocaecal to rectum Died 

Case 246 (Durante, Bull de la Soc Anat , 1879) — Male, age 29 
Prior history of trauma Crushed between two wagons Onset Sudden, 
immediate, vomiting Bowels Diarrhoea Rectal examination Blood 
Tumor Left lower quadrant Variety Ileocaecal 

Case 247 (Rydygier, Deutsche Zeitschnft f C/nr, 1895, xln, 113) — 
Female, age 18 Prior history Ten years ago appendicitis Onset 
Chronic Operation Ileocaecal, enterocolic anastomosis Pathological 
remarks Inflammatory stricture of caecum 

Case 247a ( Ibid ) — Male, age 23 Onset Two months Operation 
Ileocaecal, resection Died Pathological remarks General tuberculosis, 
invagination began at tuberculous ulcerated stricture 

Case 248 (Haasler, V Langenbeck Arch , 1902 Bd 68, 817) — -Female, 
age 42 Prior history of trauma Six weeks ago fell from electric car , 
concussion of brain Onset Few days later vomiting (constant), and 
pain in right lower quadrant Bowels Constipation Tumor Three 
weeks , right lower quadrant Distention Variety Ileocolic 

Case 249 (V Braman, Munch M Woch, 1900, p 17 12 ) — Male, age 
25 Prior history Family and personal history, tubercular Onset 
First attack ten months ago, colicky pam, attacks more frequent last 
3 months, vomiting Bowels Diarrhoea Distention slight, visible 
peristalsis , tenderness excessive Operation Irreducible , coils firmly 
bound together, resection, enteric Recovered Pathological remarks 
Probably tubercular 

Case 250 (Cavaillon, La Prov Med, 1901* No 24) — Male, age 46 
Prior history with onset Three weeks, occasional severe pam after eat- 
ing Bowels Alternating diarrhoea and constipation Rectal examina- 
tion No blood Tumor In caecal region, extending into epigastrium 
No rigidity, visible peristalsis Operation Reduction, ileocaecal to 
splenic flexure Pathological remarks Serosa of caecum studded witi 
miliary tubercles 
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lumbar region and hypochondrium R gidity Operation Ileocolic from 
six inches above ileocascal valve to middle of colon , reduced Recurrence 
of pain after one week and two months later Tumor in umbilical 
region At operation an enteric invagination with Meckel’s diverticulum 
at apex Resection 

Case 146 (Van Mandach, Coir Bl f Schw Ao to, 1907, 37, 729-732) 
— Male, age two and a half Onset Sudden vomiting Bowels Diar- 
rhoea Tumor in umbilical region Distention Operation Ileocolic 
reduced, inverted diverticulum reduced itself spontaneously With reduc- 
tion several purse string sutures about Meckel’s diverticulum to occlude 
lumen Cured 

Case 147 (Kothe, Dent m Woclt , 1908, 34, 2409) — Male, age 23 
Prior history Six months ago abdominal pain Onset Three days acute 
obstruction, pain and vomiting Operation Ileocrecal, partial reduction, 
resection , end-to-end by Murphy button Pathological remarks Meckel’s 
diverticulum inverted at apex 

Case 148 (Binnie, Anat Med Gao, 1908, 27, 356-358) — Female, age 
two Onset Colic one week, followed by acute obstruction Tumor 
Sausage-shaped, disappeared under anaesthesia Operation Transverse 
colon, resection Cured Pathological remarks Appendix inverted, felt 
through crncal wall 

Case 149 (Delore, Rev d Chtr , 1908, 38, 39-62) — Male, age six 
Prior history Three or four previous attacks Onset Three days, acute 
Tumor Right lower quadrant Visible coils Operation Enteric, 
irreducible, resection Death Pathological remarks Inverted Meckel’s 
diverticulum 

Case 150 (Coffey, Annals or Surgery, 1907, xlv, p 42-48) — Male, age 
seven Prior history At two years severe cramps with vomiting monthly, 
with bloody stool, at four years similar attack and jaundice Onset of 
present attack, acute, pain and vomiting Bowels Tenderness of bowel 
Rectal examination Blackberry seeds and later black stool Tumor 
Large in right side Operation Ileocrecal , irreducible , resection after 
opening sheath Cured Pathological remarks Inverted Meckel’s diver- 
ticulum 

Case 151 (Moroni, Vvchow Hirsch Jahres Bcricht , 21, 1898, 289) — 
Male, age 26 Prior history Operation for ileus, axial torsion Onset 
Recurrent obstruction Death Pathological remarks Complete enteric 
invagination caused by turning inside out of Meckel’s diverticulum, caused 
by cherry-sized fibrous polyp m Meckel’s diverticulum 

Case 152 (Ryan, Intercolonial M J Austral, 1907, xn, 459-461) — 
Male, age 9 Onset Acute, pam and vomiting Operation Lower iliac 
(6 inches from lleocmcal valve) , resected 12 inches gangrenous gut, ends 
sutured in wound Death Pathological remarks Starting of intussus- 
ception was firm polyp at apex 

Case 153 (Cheyne, Annals of Surgery, xl, 1904, p 796) —Male, 
age 19 Prior history Two years indefinite abdominal pain Onset 
Nine months acute, vomiting recurrent Operation Triple two 
reduced, third resected, showed Meckel’s diverticulum as cause Patho- 
logical remarks Mucous membrane greatly prolapsed and hypertrophied 
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ileocaecal Died in four days from peritonitis Pathological remarks 
lump probably tubercular 

Case 259 (Brin, Bull et Mem Soc de Chir , 1908, 34, 1257-1279) — 
Male, age 34 Prior history with onset Three attacks m seven weeks 
of obstruction with pain and vomiting Bowels Bloody diarrhcea 
Tumor In right upper quadrant, disappearing with subsidence of pam 
Operation Reduced, ileocaecal to transverse colon Recovery Patho- 
logical remarks Gecal tuberculosis 

Case 260 (Schiller, Betti ag , xvn, p 635) —Female, age 35 Prior his- 
tory with onset Short, severe attacks of vomiting and colic for nine 
weeks , between attacks normal Bowels Diarrhcea , frequent tenesmus 
Rectal examination Blood and mucus Sausage-shaped tumor over 
transverse colon Operation Irreducible , resection, with ileocolostomy , 
ileocaecal Recovery Pathological remarks Ulcer m caecum 

Case 261 (Pridmore, Brit Med Jour, 1897) — Male, age 40 Prior 
history with onset Supposed malaria, then dysentery with abdominal 
pains Bowels Watery and blood-stained stools Rectal examination 
Offensive stools, with blood and pus before death Sausage-shaped tumor 
shifting m position tender Variety lleocsecal Death Pathological 
remarks Intestine in places gangrenous with old dysenteric ulcers 

Case 262 (Boyce-Barrow, Lancet, 1897, 1, 1411) — Male, age 11 
Prior history with onset Attacks of abdominal pam for two months, 
often vomiting solid food Bowels No diarrhoea Rectal examination 
blood and mucus past week Tumor Size of hen’s egg in right upper 
quadrant, movable, changeable with pam Operation Irreducible, 
resection, end-to-end with Murphy button, ileocaecal Recovery Patho- 
logical remarks Tubercular ulcer at apex of intussusception 

Case 263 (Orton, Brit Med Jour, 1898, 1, 489) — Male, age 58 
Prior history with onset For six months pam with offensive stools 
Tumor Soft, doughy mass in right lower quadrant, thought to be feces, 
diminished by enema Variety Jejunum into rectum Death from 
exhaustion three and a half years after onset Pathological remarks 
Intussusception irreducible, csecal segment occupied by ulcerating mass, 
size of small egg, thought to be inflammatory 

Table G 

Meckel's Diveihculum 

Case 144 (Struthers, Lancet , 1906, 11, 1345) — Female, age 5 Onset 
Two months abdominal pam, two days repeated vomiting Rectal exam- 
ination Prolapse two months, having at apex (reappearing two days 
ago) a polypoid mass (appendix, one and a half inches long, inverted) 
Tumor Left lower quadrant Distention Operation Ileocecal reduced , 
appendix removed through incision in caecum 

Case 145 (Bndwell, Lancet, 1907, 11, 682-684) — Male, age three an 
a half Prior history Four months before, acute onset with hemorrhage 
from bowel without known cause Onset Five weeks pam and -vomiting 
at intervals Bowels Complete constipation Hard tumor in right 
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difficult, gangrenous, resection, side-to-stde, “tumor” in intussusception, 
ileocolic Recovery Pathological remarks Tumor proved an inverted 
Meckel’s diverticulum, with subserous lipoma at apex, abscess in abdom- 
inal wall 

Case 164 (Hohlbeck, Archives Chir , Bd 61, p 1) — Male, age 18 
Onset Acute pain and vomiting Bowels No gas or stool Tumor 
Sausage-shaped, under anaesthesia m right lower quadrant Rectal ex- 
amination No blood Operation Third day , reduction, showing Meckel’s 
diverticulum at apex , resection of Meckel’s diverticulum , ileocolic Died 
Case 165 (Travers, Lancet, 1902, 11, 146) — Male, age 10 Onset 
Acute , vomiting Bowels Moved , slight tenesmus Tumor Over appen- 
dix, firm, tender and dull, no tumor m rectum Rectal examination No 
blood, mucus or flatus since primary attack Operation Reduction, except 
Meckel’s diverticulum, which was partially reduced, so as not to obstruct 
gut, ileocolic into ascending colon Recovery 

Case 166 (Pitts, B M 1 , 1901, 11, p 578) — Male, age 15 Prior lus 
tory Had eaten pint of cherries Onset Pam and vomiting, becoming 
worse on fifth day Tumor None, distention great on fifth day Rectal 
examination No blood or mucus Operation Enterostomy, evacuation 
gas and contents, suture, reduction to inverted Meckel’s diverticulum, 
removed by enterotomy, ileocolic to hepatic flexure Recovery 

Case 167 (Dobson, Lancet, 1903, 1, 1161) — Male, age 4J4 Onset 
Pain and vomiting Tumor In right iliac fossa , soft , mobile Rectal examina- 
tion Blood and mucus Operation Reduced to apex, where inverted 
Meckel’s diverticulum projected into gut, resection of Meckel’s diverticu- 
lum segment, not including mesentery, ileocolic Recover}' Pathological 
remarks No fecal fistula 

Case 168 (Wainwnght, Annals of Surgery, 1902, 1) — Male, age 17 
Gradual onset of six days , pain and vomiting twenty-four hours 
Bowels Constipation obstinate No tumor, abdomen retracted, tender- 
ness below Rectal examination negative Operation Thirty-six hours 
after acute onset, complete reduction, including an inverted Meckel’s 
diverticulum which was removed , enteric, three inches long Recovery 
Case 169 (Weil and Frankcl, Soc Anat , 1896, p 918) — Female, age 
454 Onset Acute , pam and vomiting thirty-six hours Bowels Consti- 
pation Cylindrical, tender tumor over appendix Rectal examination 
Blood Operation Reduction , gangrenous , resection , circular suture , 
ileocolic Died Pathological remarks Meckel’s diverticulum at apex 
Case 170 (Brin, Bull Mem Soc d Chir , 1908, 34, p 1267-1279) — 
Female, age 39 Prior history Attacks two to three times yearly 
for twelve years Onset During past year, tenderness between attacks 
Pelvic tumor, thought to be salpingitis Operation Supravaginal 
hysterectomy, acute obstruction eight days later, reduced, evagination 
and resection of Meckel’s diverticulum , iliac Recovery Pathological 
remarks Inverted Meckel’s diverticulum 

Case 171 (Riedel, Dent Med W , 1909, 1654) — Female, age 25 Onset 
Acute pain Bowels Constipation, no stool or flatus No tumor, 
tenderness over navel, distention slight Operation Resection, enteric 
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Case 154 (Cowardme, Lancet, 1904? Feb 20) — Age fourteen months 
Onset Collapsed Operation Double ileal with Meckel's diverticulum 
Death Pathological remarks Gangrene 

Case 156 (Robinson, B M J , 1899, 11, 1417) —Male, age 5 Onset 
Pam and vomiting Bowels One stool Distention, no rigidity, 
no tenderness, no tumor Rectal examination Blood with enema, 
lump m Douglas’s pouch on bimanual examination Operation Reduced to 
inverted Meckel's diverticulum, excision, Lembert suture, enteric four 
inches long Death 

Case 157 (Eve, B M J , 1901, 11, 582) — Refers to a case of inverted 
Meckel’s diverticulum without clinical notes 

Case 158 (Von Stubenrauch, Cent f Ch, 1898, No 26, p 137) — Fe- 
male, age $y 2 Onset Acute for five days, vomiting Tumor Moderate 
distention on fifth day, tenderness, sausage-shaped tumor in midline be- 
tween anterior superior spines Rectal examination Blood and mucus , 
otherwise negative Operation Tear during attempted reduction, re- 
section, circular suture, enteric Death Pathological remarks Inverted 
Meckel’s diverticulum at apex of invagination, in gangrenous condition 
Case 159 (Erdmann, Annals, 1900, p 186) — Male, age 9 Onset 
Acute , pam and vomiting Distention and tenderness , tumor from 
right iliac fossa to costal margin Rectal examination Blood and 
mucus, tenesmus Operation Operation fifty-eight hours after onset, 
irreducible and gangrenous, resection, end-to-end with Murphy button, 
enteric to within six inches of caecum Death Pathological remarks 
Inverted Meckel’s diverticulum at apex 

Case 160 (Adams, Ti Path Soc , London, 1892, p 75) — Male, age 
42 Prior history Three weeks’ duration , obstruction first week , sub- 
sidence Onset Recurrence with vomiting Tumor None, fulness in 
right lower quadrant Rectal examination Blood once with enema 
Operation Ileocolic, gangrenous Death Pathological remarks In- 
verted Meckel’s diverticulum at apex 

Case 161 (Kuttner, Beitrag , No 21, p 289) — Female, age 49 Prior 
history Acute attack eight weeks ago, lasting five days Onset Similar 
attack three days’ duration Operation Anastomosis between distended 
and collapsed intestine Death Pathological remarks Meckel’s diver- 
ticulum intussusception, with three small perforations at base 

Case 162 (Strauch, Zeit f khn Med, 38, p 465) — Female, age 6 
Prior history Poor digestion , colic from time to time Onset Acute, 
vomiting Bowels Diarrhoea, followed by constipation Tumor Hard 
and elastic, below navel , tenderness Operation Reduction partial, then 
resection, circular suture, enteric Death Pathological remarks In- 
vagmated Meckel’s diverticulum 

Case 163 (Zum Busch, Cent f Chir , 1903, p 733) — Male, age 21 
Prior history Fourteen months dull pain about navel, with alternating 
constipation and diarrhoea , patient being an athlete, accustomed to holding 
many men on abdomen Onset Acute vomiting Bowels Seieral fluid 
stools with great tenesmus Tumor and rigidity in right lower quad- 
rant Rectal examination Frequently blood Operation Reduction 
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Case 5 (Hallmann, St Peter's Med Wo , Bd 28, 1903) —Male, age 
49 Three months ago onset, pain and vomiting, followed by loss 
of appetite Bowels Very fluid stools Rectal examination Mucus 
and blood Tumor In left iliac region, disappearing on inflation Dis- 
charge of slough at end of third month Recovery Slough consisted 
of ileum, csecum and large intestine, with tape-worm still attached 
Case 6 (Polya, Ozvost Iietilap, 1905) —Male, age 44 Onset Sudden, 
incomplete obstruction Rectal examination Tumor protruded from anus 
Tumor Beneath right border ribs Slough 42 cm long Recovery 
Caecum, appendix and ileum End result Occasional recurrence of 
meteorism suddenly relieving itself 

Case 7 (Hermes, D Zeit fur Chir , Bd 77) — Male, age 23 Onset 
Sudden, colic, pain on micturition, eight days duration Distention 
and tenderness over bladder Discharge of slough fourteenth day, 
secondary stricture of rectum cured by artificial anus and subsequent 
dilation Recovery 

Case 8 (Camhours, Bull Soc Amt, 1906) — Female, age 23 Pno- 
history Tubercular family and personal history Onset Acute, pain 
Bowels Stools for five days Rectal examination Blood Discharge of 
slough fifteenth day, consisting of portion of jejunum Recovery End 
result Persistent distention with painful puffincss one month after dis- 
charge of slough 

Case 9 (Haedhe, Med Khtitk , 1906) — Age 3 y 2 months Onset 
Acute, vomiting five days’ duration Bowels Constipation Rectal ex- 
amination Blood, irreducible prolapse Operation refused, stools re- 
curred , death two days later End result “ Autopsy showed nature 
healing as in strangulated hernia” 

Case xo (Kolbe, Deut Med Woch, No 21) — Male, age 40 Prior 
history Dyspepsia, distention, obstipation and hemorrhoids fifteen years 
Onset Three days colic, vomiting Bowels Profuse diarrhoea Rectal 
examination Blood and mucus, pus No rigidity, borborygnu Dis- 
charge of slough 20 cm long Recovery End result Marked improve- 
ment after slough was discharged 

Case ii (Solberg, Norsk Mag for Laymd, 1898) — Female, age 
30 Onset Acute obstruction Discharge of slough fourteenth day Re- 
covery End result Eight weeks later death from second obstruction, 
no autopsy 

Case 12 (Segal, Jcshcnidc Vnck, 1898) — Male, age 56 Prior history 
Constipation Onset Chronic, pain and frequency of urination Thir- 
teen days after admission discharge of slough, and two days later a 
second larger slough End result Improvement, followed by opening of 
abdominal abscess into bladder, persistence of pyuria and granular casts 
Case 13 (Raven, l c ) — Age 9 Onset Acute , pain and 

vomiting Bowels Obstipation after primary stool Distention, ten- 
derness and rigidity Operation, gangrenous loop, enterostomy, ten days 
later discharge through fistula of slough Recovery End result Inter- 
mittent closure of fecal fistula, death four years later from neglected 
acute obstruction, autopsy showed almost complete stenosis two feet 
above valve 
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Died Pathological remarks Meckel's diverticulum inverted and gan- 
grenous 

Case 172 (De Quervain, Cent f Ch, 1898) —Male, age 16 Onset 
Acute, pam and vomiting Bowels Several movements, one black stool 
No tumor, distention moderate Rectal examination Negative 
Operation Resection , fixation of ends in wound , iliac Died Patho- 
logical remarks Meckel’s diverticulum, inner layers gangrenous 

Case 173 (Ewald, Beil K W , 1 897, p 169) — Female, age 42 Prior 
history Repeated attacks of obstruction in seven months Visible 
peristalsis Death sudden, without operation Pathological remarks 
Intussusception of Meckel’s diverticulum, with stricture of small in- 
testine and perforation 

Case 173a (Moore, Per communication) — Twenty-five Prior his- 
tory Several years abdominal colic, diagnosis, appendicitis Onset 
Twenty-four hours, acute Operation Reduction, resection of diverticu- 
lum, ileocolic Recovery Pathological remarks Bowel dark but not 
gangrenous, one slight attack of colic since operation 

Table H 

Dischaige of Necrotic Intussusceptum Pei Rectum 

Case i (Catterma, Clin Chir , 1898) — Female, age 47 Onset Acute, 
strangulation Tumor Round, oval, size of fist, slightly movable, para- 
umbilical Operation Irreducible invagination, anastomosis with Murphy 
button Subsequent discharge of slough 

Case 2 (Pozza, Clmica Ch , 1901) — Female, age 37 Onset Sudden, 
pain right side, vomiting, at length fecal Rectal examination Bloody 
mucus fourth day Tenderness Operation Sixth day , entero- 
anastomosis, Murphy button Discharged slough thirteenth day, 60 cm 
long Recovery Slough consisted of ileum, caecum and ascending 
colon , no vermiform appendix 

Case 3 (Wechsberg, Cent f All Path, etc, 1900, p 193) —Age, eigh- 
teen Prior history Acute gastritis , round worms Onset signs 
of peritonitis and fever Bowels Discharge of worms not followed by 
relief Tumor Variable position (a) above navel , (b) right iliac fossa 
Tenderness Operation refused , discharge of slough, composed of 
caecum and small intestine m second week Recovery End result 
Fourteen months later, after several attacks of pam, acute obstruction, 
death , autopsy showed small intestine terminating in colon below hepatic 
flexure, with stricture and scars m ascending colon and splenic flexure 

Case 4 (Schr’idde, Munch Med Woch, Bd 5 °) Female, age 60 
Prior history Tubercular, signs of late stage Onset Pain lower 
right side, vomiting Bowels Stool at onset, afterward constipation 
Rectal examination First stool fifth day Tenderness and distention, 
visible peristalsis Discharge of slough on twelfth day , three months 
later death from acute pulmonary process Recovery End result 

Autopsy showed annular stricture 36^ cm above ileocaecal valve, viscera 
lesions 
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Left lower quadrant, movable Tumor reduced bimanualiy, hand up 
to splenic flexure by rectum Discharge and character of slough 
Twenty-second day, 15 cm bowel passed, ilcocrecal with appendix, 
caecum and part of ascending colon Recovery 

Case 22 (Phelan, Gas d Hop , 1840, 14) — Age 18 Prior history of 
trauma Severe blow Onset Pain and vomiting for fourteen days 
Bowels Constipation Tumor In right lower quadrant 

Case 23 (Kriz, Wien Med Press , 1896, 49) — Female, age 38 Prior 
history Three days constipation, then normal stool Onset Pain and 
vomiting Rectal examination Blood and mucus No rigidity Tumor 
Smooth, sausage-shape, between hepatic and splenic flexures Operation 
Reduction by massage, recurrence after two weeks, operation refused, 
slough discharged seventeenth day Recovery Remarks Stools feculant, 
fluid and foul 

Case 24 (Parker, B M 1 , 1896, 11, 840) — Male, age 27 Prior his- 
tory Colic and constipation , no vomiting Onset Gradual increasing pam, 
one month’s duration Bowels Alternating diarrhoea Rectal examina- 
tion Blood and mucus Some distention Discharge of slough ten 
to twelve inches long Recovery Remarks After three years of 
good health death from obstruction in six w ccks , invagination m lower 
descending colon 

Case 25 (Marchand, Beil khn IVocli , 1896, 6) — Male, age 14 His- 
tory of wrestling Rectal examination Intermittent blood Operation 
Spontaneous discharge of enteric slough Death from peritonitis 

Case 26 (Castelain, Gas Hcbd , 1870, No 20) — Male, age 43 Prior 
history Habitual constipation Onset Loss of appetite , nausea Bowels 
Constipation Rectal examination Blood and mucus, tenesmus Disten- 
tion and rigidity Case mentioned under benign tumor Fourth week, 
discharge of large tumor with thin pedicle Recovery Pathological re- 
marks Lipoma 

Case 27 (Ninans, Vcrcm d Acrt m Stcicrmaik, 1871) — Male, age 32. 
Prior history Intermittent attacks of pam for months Onset Acute, 
pain and vomiting for eight days Bowels Constipation Rectal ex- 
amination Blood on eighth day Operation Twenty-sixth day, discharge 
of slough Recovery Pathological remarks Intestinal segment has lipo- 
matous polyp, mild obstruction symptom one year aftenvard, never 
well since 

Case 28 (Albrecht, Peters M Woch, 1880, No 9) — Male, age 51 
Onset Pain, followed by diarrhoea Rectal examination Mucus and blood 
Sixth week, discharge of pedunculated lipoma from large intestine 
Case 29 (Wallenberg, Beil khn Woch, 1864, 437) — Female, age 21 
Prior history History given under malignant growth Discharge of 
lower ileum in connection with sarcoma of caecum 

Case 30 (Ludloff, Giens Gcbiet , 1898, 3, p 600) — Male, age 29 
Prior history Severe colicky pains Bow'els No stool, no flatus Rectal 
examination Prolapse, invagination at rectum Distention and tender- 
ness persistent In a few days discharge of slough, with temporary 
relief followed by local abscess, w'hich was opened Recovery 
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Case 14 (Chodkiewicz, Kiel, Inaug Dissert , 1878) — Male, age 20 
Prior history with onset Abdominal pam of long standing Bowels 
Diarrhoea Rectal examination Blood and mucus, intermittent End re- 
sult Death after five and a half months, autopsy showed small intestine 
opening into transverse colon , the discharge of slough was unnoticed 
Case 15 (O’Connor, B Med J , 1894, p 123) —Male, age 13 Onset 
Three days after severe wetting, symptoms of obstruction and peritonitis 
Discharge of slough of small intestine, with Meckel’s diverticulum on 
about twelfth day Recovery End result Twelve months after attack 
patient was well 

Case 16 (Sutcliffe, B Med J , 1894, p 124) — Male, age 17 Onset 
Acute, with symptoms of obstruction and peritonitis for twelve days 
Discharge of slough of large intestine on seventeenth day Recovery 
End result One week after discharge of slough recurrence of symptoms 
for five days , dysenteric stools persisted forty days 

Case 17 (Slesser, Lancet , 1879, vol 11, 909) — Age seven months, 
Onset Pain Rectal examination Blood, dark gray membrane pro- 
truding Tumor Hardness lower part body Twelfth day, passed 
caecum, part of colon and appendix Remarks Well sixteen months, 
last heard 

Case 18 (Schmidt, D Zeitsch f Chir , 1898, Bd 48, p 83) — Female, 
age 48 Prior history Operation (Jan 3) for carcinoma of stomach , pylo- 
rectomy Onset January 8 , pain and vomiting Bowels Diarrhoea , thin, 
foul mucus January 27 expelled six-inch section of colon, mvagmated 
Abscess appeared in upper angle of wound, death February 28, at 
autopsy stricture in middle of the transverse colon, specimen passed 
showed that intussusceptum was composed of that part of colon which 
was freed during the pylorectomy 

Case 19 (Krabbel, D Med Woch , 1879, No 41, p S 2 S) — Female, age 
44 Prior history Child bed Onset Ninth day sudden pam and vomit- 
ing (fecal), collapse Bowels Constipation, thin diarrhoea Tumor 
Right side Distention upper part of abdomen, visible peristalsis 
Following calomel sudden improvement, bowels moved, later 48 cm 
ileum m fair condition passed Recovery Pathological remarks Death 
later of tuberculosis Autopsy 15 cm above valve Bauhim a strong 
scar (circular) narrowing lumen of gut but not obstructing it, bowel 
somewhat dilated above 

Case 20 (Kofmann, Centralblatt f Chirurgie, 1895, 22, p 941) — Fe- 
male, age 22 Onset Pam and vomiting , sudden Bowels Constipation , 
stool normal in three weeks (following tearing pam in right side), then 
diarrhoea Tumor in left side, proved to be abscess, drained Dis- 
tention Eight weeks after onset passed % m bowel Recovered 
Remarks Recurrence of obstruction symptoms , operation , search of small 
bowel caused rupture, just below it a stricture (complete) of jejunum 
thought to be site of intussusception 

Case 21 (Hampelu, St Petersburg Med Woch , 1883, Bd 8, p 161) — 
Female, age 43 Prior history After lifting heavy burden, sud- 
den pam and vomiting Rectal examination Blood, rectal mass Tumor 
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followed by complete obstruction for two weeks (Original diagnosis of 
gallstones) Discharge of slough on eighteenth day, enteric Recovery 
End result not stated 

Case 40 (Parker, Surg Gyn and Obst , 1908, vn, 358) —Male, age 44 
Prior history and onset Six months continuous pain and vomiting, when 
he passed 12 inches of small intestine, relief for few weeks, followed 
by recurrence of symptoms Operation Irreducible, resection, lateral 
implantation, lleocaecal Recovery Pathological remarks Numerous 
polypi in intestine and a large one at apex of invagination 

Case 41 (Pullin, B M J , 1896, 1, n)— Male, 79 Onset Attacks 
of great abdominal pain with distention Bowels No flatus with 
enema Tumor To left of umbilicus Slough passed thirteenth day 
Recovery 

Case 42 (Laurent and Paley, Bull Anal , 1897, p 488) — Female, age 
33 Onset Acute, pain and vomiting Bowels Constipation Dis- 
tention, rigidity and tenderness Tumor in right lower quadrant Slough 
of ciecum and intestine passed on fifteenth day Recovery Recurrence 
of obstruction and death two weeks later 

Case 43 (Pedrazzim, Gaz d Osp , 1897, No 136) — Male, age 12 
Onset Complete obstruction for eight days Operation Passage of 
slough of small intestine eighth day, enteric Recovery 

The first 21 cases are described by Raven ( Mitt aus den 
Hamb Staatski, Bd x, Hft 1) Other cases, also mentioned 
by Raven, and credited by him to Braun, Steinmeyer, Sand- 
berg, Hirschsprung, Ayer and Cipriano (vide Bibliography 
under Raven), could not be traced by the writer and are 
therefore not included m this paper 
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Case 31 (Balskow, Monat f Unfall , 1905, p 56) — Male, age 21 
Prior history of trauma Heavy lifting Onset Acute, pam and vomit- 
ing of six days' duration Bowels Constipation Rectal examination 
Mucus, blood on twelfth day Rigidity and retracted abdomen, tender- 
ness Operation Slough discharged on twenty-sixth day, consisting of 
ileum, Ccecum, ascending colon Recovery 

Case 32 (Muller, St) ass Med Zeit , 1909, vi, 45-47) — Male, age 36 
Onset Sudden pam m right lower quadrant , diagnosis, appendix Bowels 
Constipation Rectal tenesmus Distention moderate, tenderness general 
Discharge of dough with Meckel’s diverticulum on it, twenty-first day, 
probably ileocolic Died two weeks later from perforative peritonitis 
Case 33 (Sohlern, Mittli aus d Hanib Stoats, Bd x, No 11) — Male, 
age 35 Prior history Varicose veins five years ago, with operation 
Onset Acute, pain and vomiting Bowels After four days no stool or 
flatus Rectal examination Blood and mucus after tenth day, with 

foul stools Tenderness general, no visible peristalsis No tumor 
Discharge of slough, twenty-ninth day, containing rusty darning needle, 
enteric Recovery Remarks Obstruction one month later, operation, 
stricture near duodenum, death after resection 

Case 34 (Marnach, Scot M and S Trans, 1906, p 176-184) — Male, 
age 3 Onset Pain Rectal examination Blood and mucus , tenesmus 

Tumor In left lower quadrant Slough passed tenth day Recovery 

Remarks Well four years after 

Case 35 (Sohlern, Mitth aus d Hamb Staats, Bd x, No 11) — 
Male, age 18 Prior history Passage of eighteen round worms failed to 

relieve pam Onset Pam Tumor Size of fist in and over centre of 

abdomen Slough passed, 4 cm enteric, 8 cm colon Recovery 
Pathological remarks Fifteen months after, death from obstruction, 
autopsy showing scars m caecum, splenic flexure and small intestine ter- 
minating by narrow orifice m ascending colon 16 cm above caecum 

Case 36 (Kirchner, Beil k IV, 1886, No 24) —Infant After dis- 
charge of slough, subsequent complete obliteration developed 

Case 37 (Wilson, B M J , 1910, 1. 375) —Male, age 45 Prior his- 
tory of trauma Lifting heavy weight, constipation Onset Acute, pam 
and vomiting Bowels Diarrhoea and then normal stool Rectal exam- 
ination Blood and mucus after twenty-four hours, rectum negative 
Abdomen retracted, tenderness general Tumor None Discharge of 
transverse colon one week after onset Recovery 

Case 38 (Poisson, Gas Med de Nantes, 1908, 25, 26, 336) —Female, 
age 23 Onset Acute, vomiting and pains forty days ago Rectal ex- 
amination Blood Tumor Below and to left of umbilicus Discharge 
of slough on fifteenth day Recovery Pathological remarks Early 
recurrence of obstruction , invagination three feet below pylorus , former 
mvagmated segment makes angle with surface of mesentery, anastomosis 
between distended and collapsed coils Recovery 

Case 39 (Kummer, Strasb Med Zeit , 1908, v, p 180) —Female, age 
3 8 Onset Acute obstructive symptoms Bowels Thin, watery stools. 
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found except in adults The average duration of symptoms was 
two and one-half years , the longest period nine years, and the 
shortest three months Four of the cases had carcinoma asso- 
ciated with diverticulitis and were clinically diagnosed car- 
cinoma Of the remaining eleven cases (diverticulitis or 
peridiverticulitis only) five gave symptoms which warranted a 
clinical diagnosis of carcinoma One was diagnosed clinically 
“ ovarian tumor,” one “ rectal tumor,” one “ pelvic tumor,” 
one “pelvic peritonitis,” one no clinical diagnosis (autopsy), 
and one was correctly diagnosed diverticulitis of the sigmoid 
This record indicates not only the general character of the 
symptoms but also the extreme difficulty of differentiating 
clinically simple diverticulitis from carcinoma following diver- 
ticulitis, or from primary carcinoma 

The probable cause of diverticula of the colon has been 
thoroughly discussed in recent literature, summaries of which 
will be found in articles by Mayo, Wilson, and Giffin, 3 Giffin 
and Wilson, 4 Barbat, 5 Abbott, 0 and Hartwell and Cecil 7 It 
may be stated briefly that diverticula of the lower bowel, while 
frequently following the course of vessels, probably owe their 
origin more to congenital weakness of the circumferential mus- 
culans than to any other factor That they so rarely develop 
and show inflammatory changes in the young may be due to 
the fact that the pressure of chronic constipation seems an 
important element in their development 

It is difficult to say whether or not all of the diverticula 
are initially true hernia , — i e , contain all of the coats of the 
viscus, — and later become false through their mode of develop- 
ment, as is the opinion of Hartwell and Cecil 8 Certainly we 
have found many colons so defective in both circumferential 
and longitudinal fibres, that with any considerable pocket- 
ing of the wall many areas would have exhibited no muscular 
coat In any case it is certain that, as diverticula develop, 
their coats may become thinned to such an extent that the 
muscularis, if ever present, becomes imperceptible This thin- 
ning of the walls, particularly of the distal portions, is often 
so great that one can readily understand how there may be 
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Up to the present date, December i, 1910, * fifteen cases 
of diverticula of the lower bowel (r of the caecum, 12 of the 
sigmoid, and 2 of the rectum) have been operated upon at the 
Mayo clinic, St Mary’s Hospital Four of these cases have 
proven to be carcinoma apparently arising upon diverticula 
In view of the frequency of carcinoma of this portion of the 
alimentary canal, it is worth our while to enquire whether any 
pathologic relationship f exists between the two lesions, 1 e , 
diverticulitis and carcinoma 

It has previously been abundantly demonstrated 1 that a 
very high percentage of gastric carcinomata have their origin 
m islets of epithelium which have been segregated by scar tissue 
around the bases of gastric ulcers Likewise, there is strong 
presumptive evidence 2 that primary carcinomata of the tip of 
the appendix arise in epithelium which has been segregated by 
obliteration of the lumen of that organ Is a similar segrega- 
tion of epithelium present m diverticula of the lower bowel, 
and, if so, may it furnish the favorable conditions for the de- 
velopment of carcinomata ? 

Of our 15 cases, nine were males and six females The 
oldest patient was 73 years of age, and the youngest 41 years of 
age, with an average of 55 years It will thus be seen that all 
of the patients were m the cancer-bearing period It is also 
worthy of note that no clinical case of diverticulitis has been 

* Originally read before the Richmond Academy of Medicine, October 
25, 1910 

f Our cases will be herein presented from the pathologic standpoint 
only, a consideration of their clinical aspects being now m preparation 
by Dr H Z Giffin 
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EXPLANATION OF PLATE I 

Fig i, Case IV (19305), X 10 diam — Longitudinal section through 
tip of diverticulum passing through muscular coats of sigmoid The 
diverticulum has no constriction of its lumen, contains no fecal mass, 
and has no inflammation m its walls (mucosa and submucosa) Within 
the fat tissue just beyond the outer end of the dn erticulum, however, is 
a very marked inflammation 

Fig 2, Case IV (19305), X 200 diam — Fatty tissue from beyond end 
of diverticulum shown m Fig 1 Note infiltration with leucocytes and 
increase of fibrous connective tissue, the result of chronic inflammation 
Fig 3, Case II (16736), X 7 diam — Longitudinal section through 
tip of a diverticulum from another case, similar to that shown in Fig X, 
but with large amount of fibrous connective tissue around the diverticulum 
m which the mucosa is normal This specimen contained a large number 
of diverticula with inflammation only around most of them, and presented 
symptoms leading to a clinical diagnosis of carcinoma 

Fig 4, Case XII (36504), X 15 diam — Longitudinal section of tip 
of diverticulum similar to preceding but of slightly higher magnification 
The sections shown above illustrate what is meant by peridiverticu- 
litis as distinguished from diverticulitis 

Fig 5, Case VII (28S35), X 10 diam — Transverse section of tip of 
diverticulum in which the lumen was obliterated provimal to the point 
shown The epithelium is here proliferating but has not invaded its 
submucosa The specimen contained one diverticulum with fnrly r normal 
mucosa m its tip (Plate II, Fig 8), and others almost obliterated by 
carcinoma (Plate III, Fig 13) 

Fig 6, Case VI (21699), X 10 diam — Longitudinal section of diver- 
ticulum, within the wall of which is well-developed carcinoma The gross 
appearance of this specimen is shown in Plate III, Fig 14 
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escape of the bacterial contents of the colon into the subserosa 
without actual rupture of the mucosa and submucosa. In 
several diverticula m our cases, this escape of bacterial irritants 
seems to have taken place without the epithelium within the 
hernia showing any inflammatory changes whatever (Plate I, 
Fig 1) Just outside the submucosa and within the fat of 
the subserosa is a diffuse infiltration with leucocytes , accompa- 
nied, in some instances, with marked increase of fibrous tissue 
(Plate I, Figs 2 and 3) At the same time the mucosa in the 
tip of the diverticulum appears to be perfectly normal (Plate I. 
Fig 4) Especially is this so if the lumen of the diverticulum 
fi eely opens into the bowel (Plate II, Fig 9, lower half) 
This is the condition which I have previously described 0 as 
pendtva ticuhtis It is one which it seems to me it is im- 
portant to recognize, since any symptoms arising from such an 
inflammation will be initially present in the peritoneum and not 
m the colon or diverticulum itself Of course as an inflam- 
matory tumor mass thus develops in the peritoneal fat close 
to the bowel, symptoms of obstruction may arise (Plate III, 
Fig 12) It is possible that a more caieful study of this con- 
dition of peridiverticulitis may lead to the recognition of 
symptoms which will aid in the earlier diagnosis of diverticula 
Whenever a diverticulum becomes impacted with fasces, 
an inflammatory reaction of greater or less extent is set up 
within it (Plate II, Figs 7 and 8) When, m addition to 
such impaction, there exists a greater or less occlusion of the 
lumen of the diverticulum, the inflammatory process is pro- 
portionately increased (Plate II, Figs 9 and 10). Many 
diverticula have globular extremities wuth lumina, which are 
either very narrow or completely closed off from the lumen of 
the gut The mucosa in diverticula of this type is always 
markedty thinned or entirely absent at the narrowed portions 
of the lumina, while within the tip it is either degenerating 
and disintegrating or shows low-grade proliferative changes 
(Plate II, Fig 10, and Plate I, Fig 5) These two types 
of change m the more or less completely segregated epithelium 
of the tip of the chverticnlum are parallel m all respects with 
$ 
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EXPLANATION OF PLATE II 

Fig 7, Case XV (38021), X 1 diam — Two excised diverticula of the 
sigmoid (considerably shrunken by fixation) The one to the left still 
contains its fecal concretion An inflammatory tumor mass surrounded 
the diverticula This was palpable clinically and led to a diagnosis of 
carcinoma (patient’s age 73 years) by several skilful diagnosticians 

Fig 8, Case VII (28835), X2 diam — Clear diverticulum m case of 
carcinoma of the sigmoid, shown 111 Plate III, Fig 13 

Fig 9, Case IV (19305), X 2 r / 2 diam — Two diverticula of sigmoid 
In the lower the lumen is wide open and there is little inflammation, 
either within or around it In the upper the lumen is much constricted, 
a fecal mass lies in the pouched tip, and the mucosa and the surrounding 
fatty tissue both show marked inflammatory changes 

Fig 10, Case I (41903), X 3^2 diam — Diverticulum with lumen com- 
pletely obliterated Epithelium of tip proliferating 

Fig 11, Case XII (36504), X Y diam — Sigmoid containing two diver- 
ticula which are indicated by rubber-covered glass probes Specimen 
shows the difficulty of finding the evidence of diverticula with the sig- 
moidoscope 
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the cell changes which occur in masses of epithelium segregated 
about the base of the gastric ulcer In other words, it appears 
that if the segregated epithelium has its blood supply materially 
reduced it degenerates and disintegrates. If, on the other 
hand, its blood supply is not materially interfered with it prolif- 
erates This proliferation usual!}' takes the form only of an 
increase in the number and size of the cells without any inva- 
sion of the basic connective tissue 

It seems to be but a very short step, indeed, from such an 
epithelial proliferation crowding the entire diverticulum, to 
the infiltration of its walls, thus forming a histologic picture 
which must be diagnosed as carcinoma (Plate I, Fig 6) 

Four of our cases of diverticulitis have well-advanced car- 
cinomata developed on diverticula, though the latter are still 
unmistakable Unfortunately we have found no veiy early 
carcinoma, and must confine our observations to the recently 
developing portions of old carcinomata m the cases at hand 
In each of these, however, there are either diverticula which 
contain no carcinoma 01 diverticula which have only a ven 
small portion of their walls carcinomatous (Case VII. Figs 
5, 8, and 13, also Case VI, Figs 6 and 14) In all three of 
these there thus seems to be little doubt but that the caicmo- 
mata have developed on previously existing diverticula and 
have arisen therein from the epithelium which was previously 
segregated by inflammatory tissue 

The probable percentage relationship of carcinomata of the 
caecum, sigmoid, and rectum to previously existing diverticula 
can at present only be conjectured I am convinced that a 
great many cases, however, do so arise Further, it seems 
probable that many cases of carcinoma of these areas, which 
still contain unmistakable remains of diverticula, have m the 
past been overlooked by surgeons and pathologists The best 
time for the discover}' of diverticular remains m carcinomata of 
the colon is immediately after the removal of the tissue from 
the body If a glass probe with a bulbous point one millimetre 
or less in diameter be used very gently in the large pits of the 
cauliflower surface of a freshly removed carcinoma, which is 







230 


LOUIS BLANCHARD WtLSON 


EXPLANATION OF PLATE III 

Fig 12, Case XIV (37503), X y 2 diam — Transverse section through 
wall of sigmoid showing diverticulum (at left) and large inflammatory 
mass external to it 

Fig 13, Case VII (28835), X diam — Longitudinal section through 
sigmoidal wall, showing carcinoma containing remains of diverticulum 
See also Fig 5, Plate I, and Fig 8, Plate II, for sections of other diver- 
ticula from same case 

Fig 14, Case VI (21699), X 2/3 diam — Transverse section of sigmoid, 
showing gross appearance of carcinoma mass and its contained diver- 
ticulum, which is shown magnified in Plate I, Fig 6 

Fig 15, Case X (35351), X 2/3 diam — Section parallel with and close 
to outer surface of tumor mass in case of carcinoma of the rectum The 
transverse sections of the tips of tw j o diverticula are seen close together 
near the centre of the photograph The picture illustrates the plan sug- 
gested in the text for searching for diverticula in carcinomata of the 
lower bowel 

Fig 16, Case X (35351), X 2/3 diam — Longitudinal section through 
wall of rectum at right angles to the section shown in Fig 15 and opening 
longitudinally, for a considerable portion of their length, the two diver- 
ticula shown in Fig 15 At the right is seen in section the large “ cauli- 
flower” carcinoma which had its origin within the diverticula, and which, 
as it developed, so distorted and filled their lumma that their openings 
were missed when probing trom the mucosal side of the tumor 
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not badly ulcerated, there is a fair chance of discovering - any 
existing diverticula without destroying their mucosa (Plate II, 
Fig 11) When diverticula are suggested by the probe slip- 
ping deeply into the tumor, they may be more perfectly demon- 
strated by slicing the tumor mass into thm layers parallel with 
the surface of the bowel and beginning on the peritoneal side 
(Plate III, Figs 15 and 16) This method may also be em- 
ployed with good effect in hardened specimens, though it will 
here require the utmost care to determine the presence of 
small calibied diverticula When a diverticulum is thus un- 
mistakably demonstrated, it is best studied by a section parallel 
with its lumen and with the long diameter of the bowel 
The adoption of some such method of examination as above 
indicated as a routine examination, especially of fresh tissues, 
will, I believe, undoubtedly result m the discovery of diver- 
ticular remains m a very large percentage of relatively recently 
developed carcinomata of the caecum, sigmoid, and rectum, 
and it seems probable that before very long some one will have 
the pleasure of discovering a carcinoma 111 a very early stage 
of development from the segregated mucosa of a diverticulum 
In thus calling attention to the importance of recognizing 
segregated epithelium as a point of least resistance for the 
development of carcinomata, I wish to disclaim any intention 
to eliminate other agents as essential etiological factors in the 
genesis of tumors 

SUMMARY. 

1. Fifteen cases of diverticula of the lower bowel have been 
studied to date, December 1, 1910 

2. Three of these were cases of pendvuei ticuhtis In these 
the inflammation did not involve the mucosa Its presence in 
the peridiverticular fat was apparently due to leakage through 
the thin-walled diverticula — a condition similar to that met 
with m old umbilical herniae Their symptoms were those of 
peritonitis or obstruction from pressure 

3 In four cases carcinomata had developed in the diver- 
ticula, probably from epithelium segregated by chrome inflam- 
mation 
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Strangulated hernia remained for years one of the most 
formidable surgical problems Within the more recent time 
its management has been fieed of the major difficulties, a fact 
which has been brought about largely by the development of 
a clearer conception of the pathological process, moie accurate 
and earlier diagnosis, the substitution of regional in place of 
general anaesthesia, and, finally, improvement in the therapy 
instituted in the presence of gangrenous gut So complete has 
been the development that at present the problem is considered 
commonplace It may be truly said that there is to-day no 
general realization of the frequent and formidable variations 
from the type case , and it is just as true that these variations, 
escaping recognition, are contributing heavily to our moi tality 

Late years have brought an increasing number of reports 
of two interesting complications of the sti angulation of her- 
niated bowel, viz (i) the coincidence of volvulus, and (2) 
so-called retrograde incarceration 1 One has but to pursue 
the recent literature, sparse as it is, perhaps, to become con- 
vinced that at the present time these conditions are more 
common than supposed and are frequently the explanation 
of unexpected fatality following an apparently satisfactory 
operation 

In a two-fold endeavor to draw attention to the associa- 
tion of volvulus with actual or simulated strangulated hernia 
and to contribute to its study, the writer presents two cases 

‘Involvement in nutritional changes of the intra-abdominal “joining 
loop ” between two strangulated loops 
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the constriction, which occurred at the internal ring, there was 
found a fairly well-marked compression ring on each limb of the 
loop , up to this time it was thought that we were dealing solely 
with a strangulated hernia containing bowel The gut was now 
drawn out of the abdomen to facilitate examination of the sup- 
posedly strangulated loop, whereupon it was discovered that the 
proximal bowel above the hernia presented exactly the same 
dark-blue ecchymotic appearance Attempt was then made to 
draw out the distal loop, but this was found to be firmly held 
within the abdomen and could not be dislodged The finger 
introduced into the abdomen met with a hard mass just inside 
of the internal ring The condition evidently demanded explora- 
tion, and the incision was accordingly enlarged, whereupon a 
considerable quantity of thin bloody fluid escaped from the abdo- 
men It was then possible to draw out the cyanotic proximal loop 
up to the point of its abrupt transition into normal though dis- 
tended bowel, from this transition point distally for a distance 
of two or three feet the bowel presented uniformly the same dark- 
blue appearance as that of the loop originally found in the hernia 
sac and finally passed beneath a taut band of tightly twisted 
mesentery The condition was then immediately recognized as 
a volvulus, and the whole mass grasped and rotated 360° in a 
direction opposite to the hands of a clock, whereupon the distal 
loop was freed and could be readily followed to the csecum, about 
three inches of normal bowel intervening between the lower 
limit of the volvulus and the csecum This manoeuvre plainly 
restored normal relations 

The twisted loop was of very questionable viability but had 
a definite mesenteric pulse and, inasmuch as the patient’s condi- 
tion was so urgent as to absolutely exclude a successful enter- 
ectomy, the bowel was drained of a considerable quantity of foul 
bloody fluid through a stab wound which was then immediately 
closed by suture, the bowel replaced m the abdomen, and the 
wound hurriedly closed about three small drains to the suture 
line 

The patient died seventeen hours after operation, having 
passed during this time three copious, bloody, fluid stools 

Autopsy revealed a perfectly black gangrenous loop of bowel 
about thirty inches in length, terminating below at a point three 
inches above the lleocsecal valve The mesentery of this gan- 
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recently occurring m his service at St Francis Hospital, 
together with abstracts of the cases reported since Knaggs’s 
paper in this Journal m 1900 By a collective study of these 
cases attempt is made to bring out certain important diagnos- 
tic features which are of established value 

Case I — Symptoms of acute intestinal obstruction accom- 
panied by signs of strangulated inguinal hernia Opeiaiion 
Volvulus of ileum, one loop of which incarcerated m hernia sac 
Reduction of volvulus Death Autopsy 

H M , male, colored, aged 63 years, laborer. Patient was 
admitted June 5, 1910, at 4 p m , with a history of strangulation 
of a right inguinal hernia for the previous nine hours, accom- 
panied by the typical picture of vomiting, absolute constipation, 
and pam about the rupture The hernia had been present for 
years Upon examination the patient was found to be a well- 
developed man of large frame. He was decidedly shocked and 
suffering acutely with pam about the herma and over the abdo- 
men Surface temperature was markedly reduced, his face and 
hands were cyanotic, cold, and clammy, and his facial expression 
was one of extreme anxiety There was a right inguinal hernia 
presenting as a moderately tender, tympanitic mass about the 
size of one’s fist and occupying most of the scrotum The abdo- 
men was considerably distended, symmetrical, and generally 
tympanitic Palpation was negative Peristalsis was not visible 
His pule was weak, 100 to the minute Leucocytes 14,000 Tem- 
perature not recorded 

The examiner was impressed with the extreme degree of 
shock which seemed quite out of proportion to the local signs 
about the hernia, but m spite of this made a diagnosis of strangu- 
lated hernia containing bowel Immediate operation was proposed 
and accepted 

Opei ation — Morphia, gr 1 / G , was given hypodermically and 
anaesthesia maintained throughout the operation by the local 
injection of novocaine solution o 5 per cent The sac of an 
acquned indirect right inguinal herma was opened and found to 
contain a considerable quantity of foul-smellmg, turbid fluid, 
together with an cedematous, dark-blue loop of greatly distended 
small bowel about ten inches m length Both the gut and its 
mesentery showed numerous ecchymoses After division of 



236 ROBERT T MILLER, JR 

18,600 His appearance was very striking and, as in Case I, 
the disproportion between the degree of shock and the amount of 
change in the hernia was pronounced A diagnosis of strangu- 
lated hernia was made, however, and immediately operation 
proposed 

Operation — Under local ansesthesia the hernia sac was opened 
within three houis after the onset of symptoms The sac con- 
tained some turbid fluid together with the caecum, appendix, and 
a short loop of ileum, all three of which were moderately cyanotic 
and cedematous The posterior surface of the caecum presented 
anteriorly, the lleocaecal valve being situated upon its external 
lateral aspect, the ileum passing behind it and to the right, the 
appendix emerging from behind the caecum to pass lower into 
the sac, the herniated bowel had evidently rotated 180° from 
the right posteriorly to the left, producing an intrahernial vol- 
vulus There was little sign of strangulation of this twisted 
bowel, but it is to be noted that symptoms had been present only 
three hours Rotation 180° from the left posteriorly to the right 
easily untwisted the gut The mesocaecum was rather volumi- 
nous, and the wall of all the herniated bowel was thickened by 
a chronic rather than an acute inflammatory process, which gave 
one the impression that this bowel had frequently if not always 
assumed this twist of 180 0 when occupying the hernia sac 

The neck of the sac was now examined and found widely 
patent, there being no evidence of constriction at this point 
Furthermore, neither upon oral or aboral limb of the herniated 
loop was there found a compression ring The bowel proximal 
to the herniated loop was pulled out and found not especially 
distended These findings disproved the diagnosis , explora- 
tion was evidently demanded, and the incision accordingly 
enlarged The proximal bowel was now further drawn out by 
gentle traction, during this process it was felt suddenly to give 
as though released from some intra-abdominal constriction, after 
which it extruded itself into the wound without help Its appear- 
ance was striking A loop of small bowel 32 inches in length 
was greatly distended, cedematous, and very cyanotic, showing 
numerous ecchymoses in its wall and mesentery, proximally and 
distally this loop terminated abruptly, its lower limit being situ- 
ated 20 inches above its lleocaecal valve Between this loop and 
the herniated portion of the ileum, there intervened four inches 
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grenous loop was greatly lengthened and thickened, being quite 
evidently the site of old as well as recent inflammatory changes 
The mesenteric vessels supplying this loop were thrombosed — 
both veins and arteries. Intra-abdommal conditions were other- 
wise normal, there being no point of intestinal obstruction One 
could readily reproduce the volvulus, whereupon the observations 
made at operation were confirmed Further autopsy findings 
had no bearing on the case other than as showing general senile 
changes 

Case II — Symptoms of acute intestinal obstruction, accom- 
panied by signs of strangulated inguinal hernia Operation 
Intrahermal volvulus of caecum, loop of ileum, and appendix 
Intra-abdommal obstiuction of the oral bowel apparently due to 
a second volvulus. Restoration of normal relations Recovery 

A R , male, white, aged 72 years, laborer A fleshy man of 
large frame with marked general arteriosclerosis, myocarditis, 
and emphysema There was an enormous right indirect inguinal 
hernia reaching half way to the knees, this hernia had been 
present for years and had always been reducible, though with 
increasing difficulty during the past year Attempted reduction 
at the time of admission was painful and not persisted m, since 
the hernia was causing no symptoms He was admitted on 
account of a varicose ulcer upon the right lower leg, and was 
put to bed and the leg elevated His bowels did not move very 
freely, and he received upon the evening of the fifth day after 
admission two compound cathartic pills At 10 a m of the 
sixth day, while at stool for the second time, the patient com- 
plained of sudden pam in the hernia, which he felt “ come down ” 
and which reached a larger size than ever before “ Crampy ” 
pam soon appeared and was followed an hour after onset by 
vomiting , an hour later general abdominal “ crampy ” pam 
became severer and the patient vomited a second time 

Upon examination the hernia was found to have attained 
enormous proportions, it was very tense, somewhat tender, and 
tympanitic over its lower pole The abdomen was not distended 
but was generally tender There was no visible peristalsis 
Attempts to reduce the hernia were futile Within an hour after 
the first pain the patient showed extreme shock, his face was 
drawn and ashy in appearance, lips pale, hands cold, pulse 84 
to the minute and irregular, temperature 9 7 2 0 . Leucocytes 
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hernia Abdominal tenderness may be present but is gen- 
erally overlooked, since the rupture dominates the scene The 
hernia may be leadily reduced by taxis, or, more frequently, 
open operation reveals an incarcerated or strangulated loop 
of bowel which the opeiator disposes of to his entire satis- 
faction After opeiation, the patient continues to vomit, con- 
stipation persists, the symptoms of obstruction become more 
violent and soon eventuate m death Autopsy reveals a second 
unsuspected intra-abdominal lesion, volvulus being of frequent 
occurrence, though there have also been found the othei types 
of internal strangulation, a slowly stenosmg neoplasm of the 
large bowel (Hochenegg), and even general peritonitis 
(Clairmont) 

It is especially with the coincidence of volvulus and hernia 
that this paper deals The group is a large one, including 
both simulated and actual hernia The dominant feature is 
always acute intestinal obstruction Strangulated hernia may 
be complicated by volvulus of an intra-abdominal oral loop, 
there may be a volvulus, one loop of which finds its way into 
the henna sac to become incarcerated and simulate strangula- 
tion or to become actually strangulated, or, again, the torsion 
may occur within or just above the neck of the sac, when 
both factors may conti lbute simultaneously to the production 
of strangulation within the hernia sac The group thus pre- 
sents a complicated picture Knaggs, m 1900, proposed four 
groups, viz. 

Group I Volvulus of a portion or all of the herniated 
bowel 

Group II Volvulus of the small bowel, one loop of which 
becomes herniated 

Group V Volvulus of the herniated bowel immediately 
after its reduction 

Group VI Volvulus of the herniated bowel long after its 
reduction 

Two additional groups must now be added, viz 

Group III Volvulus of a distant oral loop above an 
actually strangulated hernia 
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of normal collapsed bowel There did not seem to be a marked 
degree of distention above this loop. It was quite evident that 
this cyanotic loop had been the site of intra-abdommal strangula- 
tion, the exact nature of which could not be investigated because 
of the patient’s urgent condition 

There seemed two possibilities, viz., torsion of this loop or 
its knuckling over the taut mesentery of the herniated bowel, 
this latter being much the least probable, inasmuch as this mesen- 
tery was not found tensely stretched when the sac was opened, 
nor did the caecum and adjoining ileum exhibit circulatory 
changes indicative of such stretching 

In spite of the patient’s unpromising condition, chloroform 
anaesthesia became necessary to make possible the return of the 
bowel to the abdomen, and the wound was hurriedly closed The 
patient gradually reacted under active stimulation, and subse- 
quently had a slow but uninterrupted convalescence 

These two cases represent a clinical group whose impor- 
tance and study are at present exciting attention An occa- 
sional case has found its way into print from time to time, 
but it is only within recent yeais that there has begun a sys- 
tematic study which is bringing an increasing number of 
reports of individual cases, and which, it is to be hoped, will 
add to our means of diagnosis There can be no question but 
that the combination of some type of internal strangulation 
with real or simulated strangulated hernia is of more frequent 
occurrence than at present appreciated There are numerous 
reported cases m which, after an apparently satisfactory opera- 
tion fo'r strangulated hernia, autopsy has revealed a second 
intra-abdominal strangulation, and we may hence reasonably 
infer a certain number of such cases where failure to make a 
post-mortem examination has allowed the surgeon to take 
refuge m such unconfirmed diagnoses as shock, intestinal 
paresis, or peritonitis 

The clinical picture is a fairly definite one An individual, 
generally well past middle life, sickens suddenly with all the 
signs of intestinal obstruction, accompanied by more or less 
marked pam, tenderness, and increase in size m a long-standing 
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Summary of Group I — Cases, 17 Male, 7, female, 5, 
unknown, 5 Average age, 61 years Average duration of 
hernia, 27 years Type of hernia inguinal 9 , right 6, left 2, 
not stated 1 , femoral, left 1, not stated 1 , umbilical 1 , duo- 
denal 1 , type not stated, 4 Recovery, 7 Death, 6 Result 
not stated, 4 

Group II — Volvulus of (he small bowel , one loop of (he volvulus 
occupying the hernia sac 

1 Miller — The writer’s Case I 

2 Knaggs {The Lancet , March 6, 1909, p 676) — Male, aged 60 years 
Left inguinal hernia 20 years Symptoms of strangulation 13 hours 
Sac contained 2 feet of congested small bowel with hemorrhagic mesen- 
tery Compression rings on bowel well marked Autopsy on sixth day 
volvulus left to right of 6 to 8 feet of ileum, which showed definite but 
not excessive circulatory changes, excepting that loop formerly occupying 
the hernia sac, which was gangrenous 

3 Knaggs (Ibid ) — Male, aged 62 years Right inguinal hernia 11 
years Symptoms of strangulation 6 to 10 hours Sac contained 18 inches 
of congested ecchymotic ileum Ring loose. No compression rings on 
bowel Volvulus right to left 180°, 4 feet of ileum Recovery 

4 Knaggs (Ibid ) — Male, aged 41 years Left inguinal hernia 4 
years Symptoms of strangulation 2 to 3 days Sac contained 12 inches 
of dark-red ileum Neck of sac not constricted No compression rings 
on bowel Volvulus of about 2 feet ileum, 180° right to left Recovery 

5 Dobson (The Lancet, March 6, 1909, p 6 79) — Male, aged 45 years 
Right inguinal hernia for years Symptoms of strangulation 48 hours 
Enlargement and tenderness of hernia with palpable abdominal mass in 
right lower quadrant Volvulus of 8 feet of ileum with one loop in 
hernia sac Death 

6 Prutz (Archiv fur khnische Chtrurgie, 1900, Bd 60, p 323, quoted 
from Clairmont, Ibid, Bd 88) — Male, aged 48 years Pam 3 days 
Hernia irreducible 2 days Sac contained black loop No constriction at 
neck of sac Volvulus 200° to right of large part of small bowel Resec- 
tion Death 

7 Wecksberg (Zeitschnft fur Hetlkunde, 1902, Bd 23, p 39 , quoted 
from Clairmont, Archiv fur khnische Chirurgie, Bd 88) — Female, aged 
28 years Right femoral hernia Herniotomy Persistent symptoms 
Laparotomy Volvulus of entire small bowel 

8-12 Knaggs (five cases were reported in 1900) — Male, 1, female, 4. 
Average age, 50 years Average duration of hernia, 15 years Inguinal 
hernia, 1 , femoral hernia, 3 , umbilical hernia, 1 Bowel gangrenous in 
2 cases Death, 4 cases 
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Group IV Volvulus, generally of the large bowel, distal 
to a simulated stiangulated hernia 

There follow the abstracts of the collected cases, all of 
which, with one or two exceptions, have appeared since 1900 

Group I — Volvulus of a portion 01 all of the herniated bowel 

1 Stewart (Annals of Surgery, vol xxxiv, p 316) — Male, aged 

50 years Right inguinal hernia present 8 years Symptoms of strangula- 
tion 2 days Sac contained one foot of ileum twisted 130° from right to 
left Recovery “ patient presented evidence of peritonism out 

of all proportion to the condition found at operation ” 

2 Erdman (Annals of Surgery, vol xxxm, p 203) — Female 

Strangulated ventral hernia “ complete torsion of the coil of 

intestine which filled the hernia sac ” Excision of 12 inches of bowel 
Recovery 

3 Koerber ( Deutsche Zeitschnft fur Chiiurgie , vol lxxxix, p 249, 
1907) — Female, aged 62 years No previous history of hernia Strangu- 
lated about 12 hours Right inguinal hernia sac contained 16-18 cm 
small bowel twisted 180°, vessels of mesentery thrombosed, and extensive 
retrograde mesenterial thrombosis Resection Recovery 

4 Klauber ( Munchenei medictnische Wochenschnft, 1907, p 1986, 
quoted from Clairmont, Langenbeck’s Aichiv fur khnische CIwurgic, vol 
Ixxxvm, p 631, 1908) — Hernia strangulated 24 hours Findings loop 
of small bowel twisted 180° just above neck of sac Reduction of torsion 
Recovery Note taut mesentery palpated through internal ring 

5 Knaggs ( Lancet , 1900, p 1726 , quoted from Clairmont, Ibid ) — 
Female, aged 61 years Femoral hernia, strangulated for 6 days Sac 
contained a gangrenous loop which was twisted 180° right to left just 
above neck of sac Resection Death 

6 Clairmont ( Ibid ) — Male, aged 75 years Right inguinal hernia 
for 50 years Symptoms of strangulation for over 12 hours Contents 
reduced unexpectedly at operation before sac was opened Closure with- 
out exploration Death on fourth day Autopsy volvulus- of necrotic 
loop formerly m hernia sac 

7 Dobson ( The Lancet, March 6, 1909, p 679) —Male, aged 68 years 
Right inguinal hernia for years Symptoms of strangulation for 24 hours 
Operation volvulus of 2 or 3 feet of small bowel through 360°, some 
loops of volvulus in hernia sac but not strangulated 

8, 9, 10 Brzosowski ( China gic , Bd xix, Nr in, Russian, abstract 
m Zeniralblatt fur Chirwgie, vol xxxvn, No 9, p 254) — Three cases 
In each case part of hernial contents involved m a volvulus of i8o°-270° 
from right forward to left “ Irreducible hernia, which though exag- 
gerated distention of a loop, simulates incarceration ” 

11-17 Knaggs (seven cases reported m 1900) — Male, 4, female, 2, 
not stated, 1 Average age, 58 years Average duration of hernia, 26 
years Inguinal hernia, 5 , femoral hernia, 1 , duodenal berms, 1 Bov/el 
in hernia sac gangrenous m 2 cases Four deaths 
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m the hernia sac and Knaggs classes this case m Group V, viz volvulus 
immediately following reduction of a hernia. Considering its striking 
resemblance at autopsy to Rokitansky’s case, however, the probable diag- 
nosis seems to be volvulus of the cascum with incarceration of a proximal 
distended loop in a right inguinal hernia 

3 Dona ( Rcvista de Clnrurgie, No 4, p 182, 1901, No 10, p 463, 
abstract from Jahrcsbcricht ubo die Fortschrittc dcr Clnrurgie, 1902, 
p 780, vol vn) — Male, aged 48 years Right inguinal hernia for years 
Laparotomy for intestinal obstruction finding volvulus of sigmoid Reduc- 
tion Death eighth day from pulmonary oedema Autopsy high loop of 
ileum passing beneath sigmoid to enter the hernia sac Moderate stenosis 
caused by pressure of sigmoid Loop in sac not strangulated 

Summary of Group IV — Cases, 3 Male, 3 Average 
age, 54 years Average duration of hernia probably over 15 
years Type of hernia inguinal 3 , right 2, left 1 Volvulus 
of portion of large bowel 111 each instance Recovery, none 
Death, 3 

Group V — Volvulus of herniated loop immediately after 1 Is reduction 
Knaggs includes two cases under this heading In one, autopsy after 
operation upon an infant 16 hours old for hernia into the umbilical cord 
showed volvulus of a portion of the small bowel The second case has 
been tentatively classified under volvulus of aboral bowel (Richet) 
Group VI — Volvulus of the herniated loop long after its reduction 
Knaggs includes here two cases in which individuals, both possessors 
of a hernia of long standing, were stricken suddenly with intestinal 
obstruction, the hernia altering in no way with the onset Autopsy showed 
in one case a ruptured volvulus of the loop of small bowel supposedly 
the usual hernia occupant Operation in the second case showed a vol- 
vulus of the small intestine, whose relation to the hernia, however, was 
doubtful 

Since 1900 no new cases for Groups V and VI were found 
in the literature , it seems impossible that they are as infrequent 
as this might indicate 

As to the mechanism concerned in these cases, we must 
base our ideas upon the generally accepted teaching concerning 
volvulus Wilms, the acknowledged authority, believes that 
the loops of small bowel m normal motion frequently assume 
positions which twist their mesentery, and that these twists 
correct themselves spontaneously, that is, potential volvulus 
occurs frequently and is a perfectly normal state However, 
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Summary of Group II — Cases, 12. Male, 7, female, 5 
Aveiage age, 49 years Average duration of hernia, 13 years 
Type of hernia inguinal 6, right 3, left 3, femoral 4, right 2, 
left 1, unknown 1, umbilical 1, not stated 1 Recovery, 4 
Death, 8. 

Group III — Volvulus of a distant oral loop above the hernia 

1 Miller — The writer’s Case II 

2 Sick ( Beitrage zur khmsche Chirurgie, Bd 5 7, p 336) — Female, 
aged 46 years Left inguinal hernia io years Enlargement of hernia 4 
days Symptoms of intestinal obstruction 3 days Gangrenous loop in 
sac Probable volvulus of intra-abdominal oral loop Resection of 
gangrenous loop Death 

3 Sick ( Ibid ) — Female, aged 62 years Subacute obstruction 4 days 
Laparotomy Gangrenous loop of small bowel strangulated in obturator 
hernia Volvulus 200° m direction of hands of clock of most of bowel 
above hernia Resection of gangrenous loop Recovery 

4 Borszeicy ( Beitrage zur khmsche Chirurgie, vol liv, p 350) — 
Male, aged 26 years Double reducible inguinal hernia Symptoms of 
intestinal obstruction 3 days Laparotomy Strangulated right obturator 
hernia Volvulus of a greatly distended oral loop Recovery 

5 Kayser ( Deutsche Zeitschnft fur Chiruigie, Bd 55, Heft 5 and 6, 
abstract from Jahresbencht uber die Fortschntte der Chirurgie, 1900, p 
641) — Male, aged 49 years Inguinal hernia Sac contained incarcerated 
volvulus of caecum and incarcerated loop of ileum Intra-abdominal 
volvulus of ileum above the hernia Death (Note similarity to writer’s 
Case II ) 

Summary of Group III — Cases, 5 Male, 3 , female, 2 
Average age, 5 1 years Inguinal hernia, 3 , average duration, 
10 years Obturator hernia, 2, average duration unknown 
Recovery, 3 Death, 2 

Group IV — Volvulus of a distant aboral loop below the hernia 

1 Rokitansky (reported in 1836, quoted from Clairmont, Archtv 
fur khmsche Chiruigie, Bd 88) — Male, aged 54 years Admitted mori- 
bund with large incarcerated left inguinal hernia Autopsy volvulus of 
caecum and ascending colon Proximal bowel greatly distended Sac 
contained loop of ileum, which was slightly constricted by sac 

2 Richet (quoted from Knaggs, Annals of Surgery, vol xxxi, p 
427, 1900) — Male, aged 60 years Right inguinal hernia 20 years Symp- 
toms of subacute intestinal obstruction 7 days Reduced by taxis with 
difficulty Symptoms persisted Death Autopsy acute angle between 
caecum and ascending colon Proximal bowel greatly distended It is 
remarked that the appearance of the caecum suggested its former presence 
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present for years, the lengthening and thickening of the 
mesentery of a loop of bowel which has occupied a hernia sac 
for years is a matter of daily recognition m the operating 
room Almost every case cited above is well past middle life, 
intestinal stasis is probably the rule in advanced years These 
facts make it evident that individuals of advanced years with 
a hernia of long standing offer conditions very favorable for 
the occurrence of volvulus 

The mechanism peculiar to the individual groups is 
interesting 

Group I The point of torsion lies within or just above 
the sac 

We may imagine that the loop, which has been repeatedly 
extruded into the sac, has assumed within the abdomen a 
certain degree of torsion which is momentarily more or less 
fixed, by a sudden exertion, associated perhaps with the 
increasing distention of a partial intestinal obstruction pro- 
duced by the twist itself, this loop is extruded while m torsion 
Descent into the hernia sac increases the tension on the mesen- 
tery, circulatory changes and distention of the loop follow, 
rendering spontaneous untwisting more difficult, while con- 
striction at the neck of the sac, if present, adds further hin- 
diance If, now, the tumefaction and distention dependent 
upon torsion of the mesentery increase steadily and the con- 
striction at the neck of the sac be relatively great, that con- 
striction will sooner or later occlude both blood-vessels and 
gut, producing “ strangulation ” 

It is to be noted, however, that hernial strangulation is 
not inevitable, and that operation frequently compels the diag- 
nosis of incarcerated rather than strangulated hernia As 
opposed to this view, it has been suggested that the twisted 
position may be assumed in the hernia sac, being caused by 
violent peristalsis, while this cannot be definitely disproven it 
seems highly unlikely 

Group II One loop of an intra-abdominal volvulus 
becomes herniated 

Here the mechanism seems clear The first event is intra- 
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if for any reason, such as slight distention, intestinal stasis, 
etc, a twisted loop cannot readily empty itself, peristalsis 
increases, the twist becomes more pronounced and eventually 
cannot right itself, m other words, potential volvulus may 
pass into actual volvulus in the presence of even a slight 
hindrance to the intestinal current. Once established, a vol- 
vulus draws m more and more of the bowel, increasing at the 
expense of the distal loop, whose fixation at the ileocsecal 
valve finally limits the process Every volvulus, of course, 
does not achieve these dimensions, we find torsion of the 
bowel in various stages and frequently influenced by such 
extraneous conditions as adhesions, etc This conception of 
volvulus is quite analogous to that of intussusception, whose 
“ normal ” occurrence may be taken as a frequent cause of 
colic m early life, and whose “ abnormal ” occurrence as the 
exaggerated condition brought about m certain instances of 
the normal by some such conditions as those mentioned above, 
viz, distention or intestinal stasis In a sense, clinically, intus- 
susception represents the irreducible fixation of the bowel m 
a position naturally assumed and usually spontaneously 
reduced 

Certain conditions predispose a loop of bowel to volvulus, 
and perhaps the chief of these is lengthening of the mesentery 
If the mesentery, for some reason, is drawn out so as to per- 
manently increase the distance between the bowel and the 
root of the mesentery, and if the lengthening occurs only m 
a given sector, the bowel immediately above and below this 
point will be drawn into relatively close proximity, thereby 
throwing that loop dependent upon this lengthened mesentery 
into a U shape It is quite evident that such a loop, being 
hung on a long suspensory ligament of narrow base, is much 
more liable to torsion than is a normal one Furthermore, if 
this sector of the mesentery be the subject of repeated minor 
traumata the resultant inflammation brings about fibrous 
thickening and loss of pliability, thus hindering spontaneous 
reduction of a twist. 

In almost every case cited above, there has been a hernia 
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sac, less distended than the rest of the small bowel but not 
strangulated We may reasonably argue that volvulus of the 
large intestine was the first event as well as the cause of death, 
and that extrusion of the bowel into the hernia sac was merely 
an incident due to distention and muscular straining There 
must have been a variation from the normal fixation of the 
csecum, allowing a wide excursion of motion, and this may 
have been produced or increased by frequent descents of the 
csecum into the hernia sac, if such were the case, the hernia is 
to be regarded as a factor contributing toward the establishment 
of volvulus In Richet’s case it is probable that similar con- 
ditions existed, though an apparently successful reduction 
by taxis obscures the interpretation of the autopsy findings 
Dona's case is more complicated Operative reduction of a 
sigmoid volvulus was followed by death on the eighth day from 
pulmonary oedema Autopsy disclosed a high loop of the 
ileum occupying a right inguinal hernia but somewhat con- 
stricted within the abdomen by the untwisted sigmoid The 
picture would seem to be that of primary sigmoid volvulus 
complicated by an unusual though purely secondary phenome- 
non The similarity between these cases and Hochenegg’s 
picture of “ combination ileus ” immediately suggests itself 

Group V Volvulus immediately after reduction of a 
hernia 

Group VI Volvulus long after reduction of a hernia 

The explanation of these groups is that of volvulus in 
general, though influenced in certain cases by the predisposi- 
tion to torsion of a loop commonly herniated 

Diagnosis — The condition has rarely been recognized 
before operation A diagnosis of acute intestinal obstruction 
due to strangulated henna has almost invariably been made, 
only to be disproven during the course of the operation, at a 
second operation, or perhaps most frequently at autopsy In 
the face of so grave a lesion accurate diagnosis is essential to 
successful management 

Advanced age is the rule The average age of the col- 
lected cases is over 52 years, if the case of hernia into the 
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abdominal torsion, to which the loop usually herniated is so 
prone Increasing distention and straining ultimately force 
a loop of the volvulus into the hernia sac Depending upon 
the comparative values of the factors named above, viz , swell- 
ing and distention of the gut and constrictive action of the 
neck of the sac, the extruded loop may show no difference 
from the retained loops, may become incarcerated, or may 
become actually strangulated, the mtra-abdominal loops of the 
volvulus remaining quite viable (Knaggs, Group II, Case 2) 
The lesion m Groups I and II is almost always of the ileum 

Group III Volvulus proximal to actual strangulated 
hernia 

In this instance, the first event is intestinal occlusion 
brought about by strangulated hernia, proximal to this point 
distention increases and peristalsis becomes more violent, ulti- 
mately resulting m volvulus It is to be noted in these cases 
that volvulus does not concern a loop whose mesentery has been 
altered by repeated descents into the hernia sac but rather a 
normal loop, so that we may picture the process as a clear-cut 
example of the transformation from potential to actual vol- 
vulus, brought about by interference with the intestinal current 
Two of the five reported cases were obturator hernias Con- 
sidering the frequency of strangulated hernia, it seems remark- 
able that the condition is not met oftener, it is highly probable 
that the infrequency is one of observation rather than of 
occurrence More frequent post-mortem examinations in 
cases terminating fatally in spite of apparently satisfactory 
operation will add to the number of this group 

Group IV Volvulus below an incarcerated hernia 

These cases seem to be exceedingly rare, for there are but 
three to be found in the accessible literature In all of them 
there was a volvulus of the large intestine, twice producing 
stenosis m the neighborhood of the hepatic flexure and once 
at the sigmoid In Rokitansky’s case operation was not made 
so that autopsy revealed the actual conditions, and here we 
find stenosis at the hepatic flexure, above which there existed 
extreme distention One loop of ileum occupied the hernia 
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fact that any operation for strangulated enterocele must clearly 
demonstrate that strangulation, viz , a constriction at the neck 
of the sac, a compression ring on both afferent and efferent 
loops, absolute delimitation by these compression rings of the 
area strangulated, a dilated oral and a collapsed aboral bowel 
Disregard of this elementary rule has probably led to many 
unjustified fatalities In the cases under discussion, several 
atypical conditions may be found The constriction at the 
neck of the sac may be slight or even absent, and the bowel 
show but moderately marked compression rings and slight 
circulatory changes The constriction at the neck of the sac 
may be well marked and the ensnared bowel cyanotic or even 
gangrenous, but the proximal loop above the hernia presents 
the same appearance It may be impossible to bring the aboral 
bowel out of the abdomen for examination A taut band or 
mass may be felt just above the ring Both aboral and oral 
bowel may be distended (above a volvulus) Both oral and 
aboral bowel may be collapsed (below a volvulus) , this is 
rarely seen, but has been found by Sick in one case Bloody 
fluid may escape from the peritoneal cavity The presence 
of these atypical features makes it at once evident that the 
hernia cannot be the cause of intestinal obstruction Upon 
the recognition of any one of them, abdominal exploration 
becomes immediately indicated With careful observation few 
cases should be overlooked 

The greatest difficulty will be offered by volvulus of a 
distant oral loop above an actually strangulated hernia, heie 
the rupture will dominate the picture, a mechanically satis- 
factory operation will be made, and probably no suspicion will 
be aroused A collapsed oral bowel immediately above a 
strangulated hernia should be significant, but its presence is 
probably not constant Volvulus is itself dependent upon dis- 
tention, and m most cases will follow lather than precede, in 
other words, the oral bowel will be distended before volvulus 
is brought about Fortunately such cases seem relatively infre- 
quent and when overlooked at the time of operation they will 
be saved only by a second exploration if at all 
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umbilical cord be excluded, the average age is over 54 years 
The average age of Group I is over 62 years and of Group II 
is 52 years 

With few exceptions the hernia is of long standing The 
average duration is well over 19 years, and for Group I alone 
is 27 years. 

The location of the hernia appears to be of little help 
Inguinal rupture predominates, occurring more frequently on 
the right than the left side, while umbilical and femoral rup- 
ture appear occasionally and usually m women Obturator 
hernia occurs twice in the collected cases, m each instance 
strangulated and associated with volvulus of an oral loop 
The ruptures are almost uniformly described as of 
unusually large size 

Twenty-four of the cases are male, twelve female, a fact 
of possible significance 

The typical case is, then, a man past 50 years of age, fre- 
quently past 60 years, with a large inguinal hernia of long 
standing, often more than 20 years 

Several of the features of the acute case are important 
though far from pathognomonic 

Shock is usually extreme, pallor, sweating, and the facies 
of great suffering and anxiety having been noted repeatedly 
This feature m the writer’s cases was very striking indeed, 
and should have led to suspicion 

Abdominal pam may be severe and in certain cases may 
be localized and associated with more or less marked tender- 
ness In one case (Dobson, Group II, Case 5), a mass was 
palpated, leading to a correct diagnosis Locally there is 
increase in size of the hernia, but pam and tenderness, while 
usually present, may be strikingly slight 

This great disproportion between the degree of shock and 
the signs m the hernia, accompanied by marked abdominal 
symptoms, is characteristic 

Up to the present time volvulus has been almost invariably 
an unexpected operative finding The number of disasters due 
to unsuspected volvulus justifies emphasis of the self-evident 
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To make an artificial anus is an operative intervention 
of such urgent necessity that the surgeon does not hesitate to 
propose it, and the patient, reduced to extremity, generally 
accepts it 

However, when the period of urgency is over, in both the 
patient and the operator a reaction takes place The sick per- 
son, forgetting Ins past sufferings, begins to feel that he 
should prefer them to the miserable state to which he has now 
come, and the surgeon finds that the interesting case has de- 
veloped into a troublesome one 

In such conditions, mind and sentiment work together to 
devise some relief for such misery , I add my attempt to the 
many already made 

Although the study is not yet illustrated by sufficient clini- 
cal matter (three cases only), I have already, with sufficient 
certainty, settled that the line of conduct I propose is devoid 
of dangers, it promises good success when it is employed in 
favorable cases, that is to say, those which can be radically 
cured 

Up to now I have, of course, limited myself to the so-called 
inoperable cases, which outlived the operation some months 
and remained cachectic and suffering, owing to the advanced 
condition of their initial disease and the pain, which were 
impossible to cure 

Hence, I could not ascertain whether the method would 
give the patient the desired help to enable him to attend to his 

* Presented to the Royal Medical Academy of Turin, m July, 1909. 
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CONCLUSIONS 

1 Volvulus may produce m a hernia signs and symptoms 
which accurately simulate hernial strangulation, or it may be 
associated with actual strangulated hernia 

2 Volvulus, 111 either association, may readily escape 
recognition , it is probably contributing heavily to the mortality 
of strangulated hernia 

3 The diagnosis before operation is usually exceedingly 
difficult, there are, however, certain very suggestive features, 
viz , advanced age, the presence of a hernia for many years, 
shock out of proportion to the signs about the rupture, and 
marked abdominal pain and tenderness with occasionally a 
palpable mass 

4 The diagnosis at operation depends upon careful 
observation, there being certain signs which are pathogno- 
monic, an operation undertaken for strangulated hernia must 
demonstrate absolutely the strangulation 

5 Volvulus proximal to actual strangulated hernia appar- 
ently offers no sure means of diagnosis other than routine 
abdominal exploration — a procedure which is manifestly not 
to be recommended 
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the mesentery fiom stretching, preferring rather to cut it as 
far as it was necessary (see second case) 

In order to conform myself to these rules, if then the subcu- 
taneous segment must be a part of the sigmoid or of the 
ascending colon, it will generally be convenient to give it an 
ascending run (third case) , if, on the contrary, it has to be 
the descending colon, it will be convenient to give it a descend- 
ing run (second case) 

In the fust case, very good results could have been obtained 
by a complete ascending run, but as it was the first attempt, I 
did not risk a long subcutaneous run but studied rather to 
get a favorable position for the application of an effectual 
compressor 

These considerations over, I sum up the technic obtained 
from the study of the three clinical cases annexed to this work, 
bearing in nund the frequency of cancer of the rectal ampulla 

TECHNIC (MESIAL LAPAROTOMY) 

If we admit the most oidinary case, that of the possible 
radically operable cancer of the rectum, in which the sigmoid 
and the mesosigmoid are intact, one can proceed as follows 

Step i Having gotten hold of the sigmoid and ascertained 
the upper limit of the tumor, apply at some distance from the 
latter a first occlusory v (compression clamp), going across the 
mesosigmoid from right to left with the blade, which has the 

* These occlusories are clamps with grooved blades, one of which has 
an opening at the point and the other one a corresponding tooth These 
clamps have an homogeneous and firm hold, which does not injure the 
serosa, reduce into sheets the muscular walls, nor cut the mucosa at the 
level of the two ribs of the groove 

The muscular walls which spread themselves into the groove con- 
stitute an effectual barrier, which also opposes itself to the escaping of 
the grasped organ should a resection be made very near the clamps 
The resection being made, the extremity of the intestine is impris- 
oned in the double groove, and one can only see between the blades that the 
line of resection of the serosa and the muscular is joined together, even 
after the removal of the clamps, hence the name of occlusory 

Similar occlusories which have a rack with three teeth, shut at the 
second one, are successfully used as simple compressors, over which 
latter they have some valuable advantages (see Bibliography 1 ) 
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every-day business and social duties in such a satisfactory 
way as I have the conviction should be the case m radically 
operated cancers or in such grave conditions as to legitimatize 
such intervention 

The fundamental idea of the method I apply consists m 
causing the proximal end of resection of the intestine oppor- 
tunely mobilized to cross a subcutaneous tunnel, which is 
parallel to the exterior border of the rectus muscle, m such a 
way that a simple belt (that of the drawers, for instance), 
going round the trunk and passing over the iliac wings, should 
play the part of an effectual and comfortable band of com- 
pression on the intestinal segment running between skm and 
aponeurosis (see Fig 3) 

Such a compiession may be rendered more active by a 
contraction of the abdominal wall, m the moments in which 
the individual feels the need of it, e g , m diarrhceic attacks and 
during active peristalsis of the colon Theoretically its func- 
tion would thus imitate well enough the natural function of 
the sphincters 

In the application, two other factors work together, which 
aie not only favorable to the common purpose but also pre- 
vent the prolapse of the mucosa These factors are 

I The two angular deviations which the intestine under- 
goes, the one on account of its being carried into the subcu- 
taneous tunnel, the other because it has to run through it 

II The diminished vivacity of the peristaltic movements 
of the terminal segment, which is due to its adhesions vith the 
abdominal wall 

I have already had the opportunity of determining the 
power of these two factois m the first case in which I ventured 
only to cause a short subcutaneous distance to be travelled over 

The direction of the line of travel may be from top to 
bottom or vice versa, according to the intestine it has to pass 
over and according to its relations vith the wall and the 
length of the mesentery 

In my operations, I made it a rule to avoid any torsions 
and flexions superior to the right corner, as well as to prevent 
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Step 4 With the above-mentioned second clamp, the handles 
of which are at the exterior of the cut and the holding blades 
at the interior, the sigmoid is seized at about one-half centimetre 
above and parallel to the first clamp, going from left to right m 
the same opening which is already created in the mesosigmoid 
(see Fig 1) 

To prevent intestinal contents from remaining in the short 
segment of the intestine, it is taken away by pressing with the 
finger or with the second clamp itself, also a gauze is passed 
through the enlarged eye of the mesosigmoid, m order to protect 
the posterior wall of the sigmoid lying between the two occluding 
clamps 

Step 5 The operator gives to the second clamp a torsion 
of 45 0 (see Fig 1), to better expose the free margin of the 
gut included between the two occluding clamps , with a Paquehn 
cautery in the neighborhood of the second clamp, he penetrates 
the intestinal lumen and sterilizes with heat the mucosa and the 
very scanty intestinal contents, which may still remain after the 
above-mentioned pressure 

When the cauterization is finished, the resection is better com- 
pleted with the bistoury, in order to proceed more quickly and to 
obviate the danger of burning the underlying gauze 

The resection is done near the second clamp, this whole act 
might be accomplished with the bistoury, with which an opening 
could he made m the same way as with the Paquehn, through 
which one would disinfect the intestinal cavity with a strong 
disinfectant 

For my patients, I used the Paquehn, which I think is safest, 
though I own that it requires a little more time and attention 
These extreme precautions are justified bv the ulterior treatment 
of the two intestinal extremities 

Step 6 For the moment, the lower extremity is abandoned 
on the operative field, without being obliged to worry about pro- 
tecting it with gauze if it has been cauterized , the upper extremity 
is at once extracted through the lateral incision by making trac- 
tion with the second clamp by which it is held The passing 
through is rendered easy by the fact that, the intestine being cut 
close to the clamp, the free, smooth surface of this latter may be 
pressed with force against one of the walls of the incision, thus 
rendering the way gaping and free 
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opening, and shutting it m such a way that the adherent margin 
and the free one should fall not at the extiemity, but m the 
middle of the compression so as to better control the hremostasis 
(see Fig 1) 

When the mesosigmoid is much infiltrated, as happened m the 
second case, this application is a little more delicate, but it suc- 
ceeds well owing to the propinquity of the point with the open- 
ing, which is able to follow the guidance of the touch, exactly m 
the same way as a channelled probe 

Step 2. Mobilize a long section, about eight inches, of the 
sigmoid's upper portion and cut off a certain length of the meso- 
sigmoid, as much as is necessary Such a resection must be made 
at a certain distance from the adherent margin, m order to avoid 
the terminal vasal branches Instead, m the above-mentioned 
second case the mobilization must be done by cutting off near the 
margin 

The last one or two inches must be brought out through the 
skin, to be temporarily used to establish a union with a rubber 
tube , and as they are to be eliminated little by little m a few days, 
it is not necessary to trouble about their means of nutrition 

Step 3 An incision of about two inches along the outei 
margin of the left rectus muscle is made, the upper extremity of 
which does not go farther than the height of the horizontal line 
passing between the two upper anterior iliac spines (see Fig 1) 

This incision, which is parallel to that of the mesial laparot- 
omy, involves, like this one, all the thickness of the wall, and it 
is rendered rapid and sure by taking hold, m the left hand, of 
the left margin of the laparotomy cut, in such a way as to take 
in all the breadth of the rectus muscle and to put the pulps 
of the four fingers m correspondence with the line of the cut of 
the peritoneum As soon as the bistoury has entered the parietal 
peritoneum, the thumb, from the outside, and the ends of the 
other fingers, from the inside, occupy the hole thus created and 
keep it gaping ready to let a second clamp be introduced By 
opening this second clamp, a dilatation of the incision is obtained 
as large as is necessary by simple expansion with the fingers 
or obtuse instruments Joining the skm to the border of the peri- 
toneum with two stitches, one does away with the remote danger, 
that a little blood might get m the cavity, and afterwards avoids 
wasting time m searching for these borders which are to be 
joined to the intestine 
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the operative field is easily maintained, owing to the large sized 
rubber tubes, furnished with many circular external depressed 
grooves, which I have proposed and adopted m lectal operations 
(cancer and hemorrhoids 1 J ) 

These rubber tubes have some advantages over those of 
Paul Only about a third of an inch of the intestinal tube is 
used for a fixation , the first fixation is kept valid for three days, 
and the successive ones for two days, m such a way that with 
exception of about two inches of sigmoid, coming out from the 
upper incision, one can maintain an aseptic condition for all the 
time necessary to the healing 

Step 9 The skm corresponding to the first incision is sutured 
after having fixed the parietal peritoneum with some stitches to 
the intestine emerging from the abdomen With more stitches, 
the skm of the second cut is fixed to the base of the intestinal part 
which protrudes from the tunnel The lower extremity of intes- 
tine may be closed and dropped in or may also protrude at the 
lower angle of the laparotomy cut 

In order to save time, the second practice is better, but as a 
rule, according to my own experience, I advise the former 

To put the lower intestine in the abdomen, pass a suture 
through the whole thickness of the cauterized walls, jutting out 
from the clamp , then, two sustaining laces are applied below the 
clamp, one on the free margin, the other on the adherent one, 
in the latter is included also the line of resection of the mesentery 
in order to establish the necessary heemostasis Then the clamp 
is taken away, and a burying suture going from one to the other 
of the two sustaining points is applied 

The compressing grooves of the clamp help the burial of the 
line of resection 

The laparotomy gap is shut by layers If there is any fear of 
the asepsis not being perfect it is better to use wire stitches 
m the shape of an 8 The use of these stitches renders also super- 
fluous the definitive haemostasis of the margins of the wounds 
Such easily removable stitches involve the skm m the superficial 
loop, and in the deep serous membrane and the aponeurosis, or 
only the aponeurosis if, as I find preferable, the serous layer is 
sutured apart In order to ward off the danger of impregnating 
the lines of suture, endeavor to isolate them from the general 
treatment by covering them over, for instance, with a bismuth and 
sublimate paste 
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Remove all the mobilized portion of the sigmoid through the 
lateral incision, taking care that the exit from the abdomen shall 
be produced without torsions of the intestine and without tension 
of the mesentery, which now occupies the lower angle of the 
incision itself 

Step 7 Ovei the upper part of the abdominal rectus muscle, 
a second cut of two inches is made, which, differing from the 
first, is made only m the skin and in an obtuse manner B> 
pushing a third shut clamp through the subcutaneous connective- 
tissue plane, a subcutaneous tunnel is created along the exterior 
border of the rectus muscle, as far as the lower incision through 
which the sigmoid emerges 

By opening the clamp a little, the tunnel is dilated as much 
as is necessary to create a convenient way for the sigmoid 
This dilatation should be made rather at the expense of the outei 
wall of the tunnel, in order to keep it well isolated from the 
laparotomy cut 

Step 8 When the tunnel is established, the point of the sec- 
ond clamp by which the sigmoid is held is inserted m the lower 
extremity of the tunnel between the half-open point of the third 
clamp, with this latter the sigmoid is grasped in the neighbor- 
hood of the second clamp 

By exerting a light traction on the third and by pushing on 
the second clamp, it is easy to cause the sigmoid to run along 
the tunnel, and to make it come out from the upper skm incision 
with a length varying from to 3 inches, according to the 
greater or the smaller mobilization of the segment of the intestine 
(see Fig 2) 

In order to obtain such a result, it is of course necessary to 
take the second clamp out from the tunnel, to effect this it is 
sufficient only to open it a little and draw it from the lower 
incision As a rule, the extreme part of resection already grasped 
by the above said clamp remains closed In any case, m order 
to protect against infection, it is expedient to cauterize the short 
extent of the mucosa, now protruding beyond the third clamp 
This third clamp may be left m place for a time (about 24 hours) 
or, if it is desired to maintain the free passage of the anus, it may 
be substituted by a rubber tube (see Fig 3) 

I followed the first method in the first case the second in the 
others, and I find this latter preferable, especiallv as asepsis of 
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I succeeded in performing tins aseptically, owing to the follow- 
ing method When the third clamp was passed through the coun- 
teropening and through the subcutaneous tunnel, I grasped the 
intestine below the second clamp, which latter I took away, cau- 
terizing the jutting stump and drawing out the third clamp 
I then caused the intestine to run through the above-mentioned 
tunnel I closed the first iliac cut with grapples and with a few 
serous cutaneous stitches I fixed the intestine at the second lower 
cut 

In this way, one gets a segment of intestine of about three 
inches, situated between skin and underlying aponeurotic muscu- 
lar wall (Fig 4). 

Into the jutting part of the intestine was fixed a large rubber 
tube, which carried the faeces beyond the aseptic bandage To 
better ensure its asepsis, the median laparotomy wound, at the 
lower corner of which the distal cut end of the intestine (kept 
closed by the clamp) was fixed, was first closed with some 
serous cutaneous stitches 

Post-opeiative Course — For some days, apyretic From the 
new canalized anus, gas and faeces exuded freely , from the old 
one, the expulsion of blood and mucus continued 

After three days, I fastened the intestine on the rubber at 
a distance of a half inch from the first ligature, which was to be 
cut 

The patient had no hiccoughs nor inclination to vomit The 
whole of the operative field healed per pi imam The stitches 
and the clamp were removed on the sixth day 

Afterwards, elevations of temperature appeared as well as 
frequent attempts, so intense as to prevent sleep, to emit secretions 
from the excluded intestinal portion 

It was not possible to wash the excluded intestine from the 
abdominal mouth towards the anus, and it was also impossible 
to pass an elastic probe through it 

As the excluded intestine protruded an inch from the level of 
the abdominal wall and was much inflamed, a resection was made, 
by applying a clamp at the point protruding, in such a way as to 
make possible washings of the anus with high pressure, without 
running the risk of infecting the fresh scars 

After this treatment I had the satisfaction of seeing the high 
temperature fall as if it depended on inflammation propagated to 
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As will be seen from the clinical notes, the described 
routine may be deviated from, according to the various cir- 
cumstances which might occur 111 an unforeseen condition The 
essential deviations refer to the successions of the steps of 
the operation and to the number of the changes of the clamps 
Such changes, being easy and quick, must not be spared if the 
conditions render them advisable 

Thus, for instance, m the second case, the diffused infiltra- 
tion and contraction of the mesosigmoid would have rendered 
the intestinal mobilization much more difficult, if it had not 
been preceded by the resection of the intestine between two of 
the clamps 

In such cases, the section of the intestine is made midway 
between two clamps, put about a half inch one from the other 
Of course the mentioned case was an exceptional one, for 
which it would not have been appropriate to apply such an 
operation, which should be reserved to radically curable cases 
or at least when there are no conditions which absolutely 
exclude such presumption 

REPORTS OF CASES 

Case I — A M , forty-three years old, gardener A healthy, 
robust man Rectal carcinoma, artificial anus, June 4, 1908 
At about two inches from the anal opening, a tumor was felt 
projecting into the rectal ampulla, with smooth, irregular, globular 
surface and of a flabby consistency, it was impossible to reach / 
the upper limit of the tumor, but one could see that it was fixed 
to the promontory. In the left iliac fossa was to be felt an ovoid 
mass, and in the groins small, hard glands 

Laparotomy below the umbilicus under lumbar anaesthesia 
The tumor, which occupied the last portion of the sigmoid, 
had a large base fixed behind There were numerous infiltrated 
glands It was judged inoperable Between two clamps, a 
section was made at the upper limit of the sigmoid loop in such 
a w r ay as to cause the distal cut end to protrude from the low r er 
angle of the laparotomy wound The upper extremity v r as 
treated according to the general technic already described, diverg- 
ing only for the places of the tv r o openings of emergence as can 
be seen in Fig 4 

9 
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of the lower intestine, and having recognized the advantages 
of it only theoretically, my advice is to renounce it, as I 
did in the second and third cases 

The aluminum shell is not necessary if the subcutaneous 
tunnel is made between the iliac wing and the costal arch, 
where the piessure of the clothes usually falls 

This is so much the more evident because the patients, 
who are kept a little constipated, do not need a permanent 
retention I think the merit of this is due to the two angular 
deviations undergone by the intestine Only m the diar- 
rhoeic state or with profuse flatulence the need of a mechani- 
cal help to the retention may be necessary, and then, the patient, 
stiffening the muscles against the belt of the clothes, might 
so obtain the effect of a sphmctenc contraction 

Case II — A T , fifty-eight years old 

Suffering from ulcerated cancer of the rectal ampulla, which 
had greatly invaded the superior part There were present 
numerous metastases of the iliac and bilateral inguinal glands 
Operation , March 31, 1909, under spinal anaesthesia, good 
for 45 minutes Median laparotomy The abdominal cavity 
contained liquid slightly tinged with blood, the peritoneum was 
thickened, the bladder was forced higher by the rectal tumor 
The mesosigmoid was nearly annulled by neoplastic coarctation 
and infiltration Numerous mesenteric glands were swollen 
The sigmoid loop was cut between two clamps About eight 
inches of intestine were isolated from the mesosigmoid and meso- 
colon, fiom necessity keeping close to the intestine itself The 
lower extremity was closed with sutures involving the whole 
thickness of the intestinal wall standing out from the clamp 
Afterwards the clamp was taken away and a seroserosa suture 
made without making a true mtroflexion, owing to the restless- 
ness of the patient 

To avoid the danger of compromising the nutrition of the 
intestine and to avoid giving pain to the patient, I renounced mak- 
ing a later severance of the mesosigmoid, which would have been 
necessary to enable the colon to protrude at the level of the costal 
arch Instead, I made a buttonhole at the external border of the 
left rectus muscle at the height of the umbilicus, from which 
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the excluded intestine, which was the seat of the ulcerated tumor 

The painful calls of natuie continued, which was the only 
disturbance the patient had This disturbance, however, was 
so grave that I regretted not having taken away the diseased 
portion of the intestine, even if it had been impossible to take away 
also the adjacent infiltrated tissues The patient declined in the 
hospital and at home. Before sending him home, I had an 
aluminum shell made (kidney shape), perforated with holes, of 
which the two concave extremities covered the two intestinal 
mouths and protected them from the clothes rubbing them, the 
convex mesial part of the shell was suited to exercise a pressure 
on the intestinal segment which passed under the skin, thus 
assisting the retention 

Ten weeks later the patient was found much wasted and pale 
The artificial anus operated regularly. 

The patient, who was a little constipated and remained in 
bed, had no need of the apparatus, answered the call of nature 
once a day, sometimes with the help of clysters 

From the two intestinal mouths, mucus was passing, but the 
neighboring skin was perfectly normal, especially that of the 
anus where the mucosa protruded about half an inch, not caused 
by prolapse but because a little segment was left jutting out 
(Fig 4). 

In the space of intestine which runs under the skin, hard balls 
were found. 

The calls of nature continued, and were combated by an in- 
jection of morphia every other day Of course their intensity 
was diminished because the canalization of the tumor section 
had improved, as the liquids now easily passed from bottom to top, 
so much so that by elevating the irrigator a little they gushed 
from the abdominal opening 

By introducing a finger into the abdominal opening, the tumor 
was felt at the depth of about two inches, so it was evident that it 
had spread towards the top , and by introducing a finger into the 
anus, the tumor also was felt at a depth of two inches, that is to 
say, a little lower Patient died four weeks later 

The experience m this case dictated the general technic 
which precedes this case report 

Having seen the inconvenience of the abdominal fixation 
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less from the day of the operation, evidently because the irritating 
action of the fseces and the frequent contractions had ceased 
The emission of the fasces was sufficiently well regulated by 
the use of small doses of opium and bismuth , the patient must 
even at certain intervals use enemata to avoid obstruction 

Remarks — The operation much relieved the pains, and 
life was prolonged till August, that is to say, at least four 
months longer because the intervention was asked for when 
the patient was convinced he could not exist without it 

However, the inconvenience of being obliged to carry the 
bag, the necessity of a careful cleansing of the part to avoid 
inflammation, and also the use of the clysters presented to 
the patient, poor peasant, so many elements of discomfort that 
they greatly lessened the benefit of the above-mentioned advan- 
tages 

For these poor people this operation would be clearly 
indicated, if at the permanent continent anus, which I propose 
in this work of mine, it were still possible to join with it the 
radical removal of the rectum 

As seen from this very case, a grave operation can also be 
very well supported (when one scrupulously applies the rules of 
a good technic, which saves one from accidental complications) 
even in a cancerous cachectic, weakened by a prolonged lack 
of nutrition If, then, it is a question of operating on individ- 
uals who are still radicall}’ - operable, it is not the duration of 
half an hour more or less which will influence m the choice 
of our intervention When the patients and relations are ad- 
vised of the gravity of the operation, it is better to face the 
greater danger of an immediate failure than to expose oneself 
to painful complaints after a short interval 

A scientific result worthy of consideration, furnished by 
this case, is the control on the strength of the parietal circula- 
tion in the sigmoid and inferior portion of the descending colon 
Notwithstanding the excision of the mesentery, a segment 
of more than six inches was kept perfectly nourished In a 
continent anus, typically made, one can deduce that the passing 
through tissues normally vascularized would favor the nutrition 
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the intestine was made to protrude, pulling it through with the 
first clamp and grasping it at the outside with a second one 
The colon appeared so deviated at right angles that, lest the meso- 
colon should undergo a harmful traction, the buttonhole was pro- 
longed somewhat at the base, closing the upper angle with two 
stitches in the shape of an 8 after having fixed the peritoneum 
to the colon itself. 

With a few stitches of silk the skin was brought against the 
colon protruding at the side 

Post-operative Course — Most regular In the first day a few 
faeces passed spontaneously from the colon For two days hypo- 
dermoclysis was used The pulse was regular, highest fre- 
quency 88. During the second day, the first contractions of 
the small intestine were slightly painful, which pains soon van- 
ished, and in the following days regular expulsions with bor- 
borygnn occurred At the end of the third day the patient was 
given magnesia lemonade The tongue remained dry till the 
fifth day, showing how slight was the resistance of the cachectic 
and unfed patient. On the fourth day the hooks were taken off 
and the lace on the colon was changed, without succeeding, 
however, in squeezing it forcibly enough on the rubber, owing to 
the infiltration of the walls. 

On the sixth day the constriction of the lace gave way and 
the dressing was soiled a little, it was changed and the two 
stitches of silk were removed The two wounds were not at all 
red The intestinal tube was changed by a caoutchouc involucre 
which did not hold perfectly. I therefore had an ordinary ice 
bag prepared, the neck of which was attached to a fixable band 
to go round the patient’s body By passing the intestine into the 
bag, it nearly stopped up the neck of it and when the patient was 
on his left side or in a standing position, the retention of the 
faeces was satisfactorily assured Thus, I could allow the patient 
to get up on the seventh day , after half an hour he had to lie down 
on account of great weakness, although he had had an injection 
of camphor oil During the night, the bag emptied itself on the 
bandage, soiling it completely 

Eleventh day. The protruding colon was clean, complying 
with the patient’s will, I decided to leave it permanently 

Fifteenth day General aspect improved He walked alone, 
and could sit easily, the perineal pains had become regularly 
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the sigmoid’s extremity was tied to better protect the cutaneous 
lateral incision from which it protruded) was taken away 

This disturbance was, however, quite transitory and after- 
wards the anus operated very well 

The belt of the clothes could produce such efficient compres- 
sion on the segment of intestine which ran subcutaneously that 
there was every reason to expect that the contmency could have 
been permanently secured Unfortunately it was not possible to 
continue the observation, as the general serious condition of the 
patient caused her sudden departure from the clinic She died 
eight months later 

Remarks — The point of emergence of the sigmoid 
through the abdominal incision was undesirable More time 
was lost in dissecting the cutaneous border than in creating 
a separate buttonhole, the vitality of the tissues was more 
compromised, along the segment of intestine numerous laces 
and stitches of suture were placed, and, what is more serious, 
there was the risk of closing the laparotomy incision too little 
or too much In the first case there would be subsequent 
hernia, in the second compression of the intestinal segment, 
which can only provoke a certain obstruction, as was the case 
in this patient In fact, if it is easy and sure to regulate the 
amplitude of a separate incision, it is difficult to calculate how 
much a suture constricts an opening, as the constriction de- 
pends not only on the distance of the stitches, limiting the 
desired buttonhole, but also on the thickness and the width of 
the margins taken by the stitches and on the manner of closing 
the same 

Another lesson may be derived from this case it is the 
necessity of removing the rubber tube from the extremity of 
the artificial anus when the excrements are formed, as the 
narrowness and rigidity of the tube tend to obstruct their exit 
Summarizing the experiences derived from the three men- 
tioned cases Following the explained technic, the operation is 
easy, quick, and safe Each patient bore it in the best manner, 
and the local cure was most perfect 

The two bends of the intestine successfully assist to cause 
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of the mobilized segment, but m this particular case this factor 
was missing for the two-thirds which protruded uncovered 
from the abdominal wall 

In spite of this, the idea of re-covering the stump with 
Thiersch’s skm grafts had been entertained, as the condition 
was so encouraging and the beginning of a regular extension 
of epithelium from the cutaneous margins was evident 

Case III — F T , forty-six years old 

Woman of robust constitution, but now cachectic Tumor of 
the rectum distant about three inches from the anus, its lower 
limit embracing all the perimeter of the rectum, obliterating 
nearly all the lumen, tumor fixed to promontory 

Operation, May 15, 1909, ether narcosis Median skin in- 
cision displaced laterally along the external margin of the left 
rectus muscle so as to avoid a special lateral incision of the wall for 
the emergence of the sigmoid 

A tumor the size of an orange occupied the terminal portion 
of the sigmoid and the beginning of the rectum, and was firmly 
fixed to the sacrum In this case it was necessary to treat the 
upper extremity as m the first case, that is, carrying the resection 
of the mesosigmoid beyond the vascular arcades near to the adher- 
ent margin, since m this case the infiltration and shortening of 
the mesosigmoid, found m the second case, was not present 

Thus the mobilization of a space of about six inches m length 
was obtained The lower extremity, on the contrary, sank down 
m the same way as had been done in the second case, with satis- 
factory results 

The only deviation from the technic necessary was due to the 
fact that the laparotomy, having been made sidewise to the rectus, 
it was necessary to bring out the sigmoid so that it remained at 
the lower angle of the cut, three-quarters closed by disconnected 
stitches Thus, the advantages of the independent buttonhole 
already described were lost, and, m fact, the post-operative course 
during the first days was much less brilliant because there was a 
little obstruction owing to the squeezing provoked by the suture, 
which rendered the upper side of the incision narrow and rigid 
The stagnation of the excrements provoked their condensation; 
thus, they could not freely emerge until the rubber tube (on n hich 
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able inconvenience, but, on the contrary, m these three cases, 
m which it was necessary to have the alvns free as soon as 
possible, the asepsis was protected by tying the extremity 
of the segment on a rubber tube, reinforced by a tube of glass 
or metal, thus being able to improvise an excellent conductor 
of the excrements out of the antiseptic bandage 

It is, however, necessary to keep in mind the possible ob- 
struction which may arise from the blocking of the rubber 
tube by formed feces, which exceptionally happened in the 
third case The lace which fixes the intestine to the tube cut 
the intestine after three days, and it was necessary to replace 
it with another at about one inch distance, hence the necessity 
of keeping the intestine protruding about two inches from the 
cutaneous buttonhole 

With regard to the treatment of the lower bowel end, I 
think its sinking preferable, owing to some observations made, 
which I shall sum up briefly In the first case, with the idea of 
being able afterwards to alleviate the pain and favorably 
modify the ulceration with simple or medicinal washings, I 
had fixed such extremity to the lower angle of the laparotomy 
wound, using for this purpose the same clamp applied for the 
resection, and which, simply placed on the external dressing, 
ensured its fixation and retention for a period sufficient to the 
healing The post-operative condition was excellent and regu- 
lar till the sixth day However, when the clamp came away, 
a high temperature appeared, as well as frequent desires to 
emit the secretions of the excluded intestine, and these were 
so strong as to prevent the patient from sleeping It was 
not possible to get a lavage from top to bottom, and as I did 
not want to do it from bottom to top, for fear of soiling the 
recent scar, I decided to close this mouth and to perform boric 
washings through the anus The fever fell, but the patient 
went on declining rapidly as if the tumor were excited to rapid 
increase in size 

I had the impression that the fixation of the stump m the 
abdominal wound had an influence on these facts, and the 
observation that they were missing in the two other cases in 
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the retention; and the adhesions formed with the abdominal 
walls, besides diminishing the peristalsis, must also directly 
contribute to fix the mucosa The fact is that after four 
months in the first case the flabbiness of the mucosa was 
altogether missing, the neighboring skin being normal 

Whether the compression on the segment of intestine, 
placed between skm and aponeurosis, would be adequate to 
answer the requirements of the social life of the individual 
could not very well be determined m these three poor unfor- 
tunate persons, who, exhausted by their malignant disease, 
could not work again They, for the greater part of the time, 
kept to their beds, and since they had a sufficient retention 
to make their condition tolerable, they avoided the discomfort 
of having the abdomen pressed by a band 

The second case represents a new and interesting contribu- 
tion to the ideas which have already been gathered m clinical 
and experimental studies on the vitality of the intestinal tube 
after it has been more or less extensively deprived of the 
mesenteric insertion 

In the typical application of this method of mine, the 
intestine is literally involved in the subcutaneous cellular tissue, 
and naturally this last condition is favorable to the vitality of 
the loop, sufficiently so to save the operator any fear of the 
dangers inherent to the abandonment of the loop in the peri- 
toneal cavity 

It is better to bring out the intestine through a particular 
buttonhole Thus time is gained, although this does not seem 
to be the case, the segment is put between little injured tis- 
sues, the laparotomy cut can be well closed with stitches which 
remain isolated from the space occupied by the subcutaneous 
segment, avoiding with the greatest probability their operative 
or post-operative soiling 

If the patient is well purged beforehand and has no serious 
obstructive disturbances, in order to better guarantee the 
asepsis the clamp used to make the tunnel can be left on 
for 24 or 48 hours I have been able m other resections 
of the rectum to allow it to remain three days without notice- 
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The President, Dr Ellsworth Eliot, Jr , m the Chair 

TRAUMATIC MENINGOCELE 

Dr Irving S Haynes presented a schoolboy, 14 years old, 
who was admitted to the Harlem Hospital with an injury to his 
head His previous history was not obtained until the patient 
had been operated upon and some cause sought for the conditions 
then disclosed 

As a child, the boy had measles and whooping-cough, but was 
well up to December 24, 1900, when he fell two stones, striking 
upon the back of his head He was brought to the Harlem Hos- 
pital in an unconscious condition He made a rapid recovery, 
and was discharged as cured on January 5, 1901 No further 
details regarding this accident could be obtained from the hos- 
pital records, which at that time were kept in a very imperfect 
manner The only results noticed by the parents were that he 
developed a squint, which was relieved by glasses, and that he 
stammered somewhat in his speech, which he had not done pre- 
vious to the injury. With these exceptions, the boy, so far as 
they could determine, was as bright and forward at home and at 
school as any other child of his age There was no history 
of convulsions, but now and then a slight headache Since the 
fall, there had been a swelling over the back of the head 

Present history On September 25, 1910, the boy fell from a 
street car m motion, striking on the back of his head and sus- 
taining a small scalp wound When seen by the ambulance sur- 
geon he was semiconscious, but had fully recovered his senses 
by the time the ward was reached Upon examination, he was 
rational, but complained of chilly sensations There was a small 
vertical scalp wound, three-quarters of an inch long, located half 
an inch to the left of the median line and on a level with the 


268 



FECAL CONTINENCE AFTER COLOSTOMY 


267 

which tlie lower extremity was sunk would indirectly confirm it 
In these cases, in order to guarantee the asepsis in which 
a fecal soiling of the dressing can at any moment arise, as in 
fact happened on the fifth day of the second case, I always 
protected the suture lines with bismuth and sublimate paste 
and to this I attribute the merit of the full success 
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at the time have the full history of the patient, he could not 
explain the condition and did not attempt to do so 

Operation A vertical incision two inches long over the inner 
edge of the movable segment of bone gave exit to the usual scalp 
bleeding, and also to a gush of a very watery fluid, which, as 
the bleeding was controlled, became clear, but with a faint yellow- 
ish tint The fluid flowed more forcibly at each pulsation of the 
heart It was estimated that about six ounces of fluid escaped, 
but its loss was not attended by any perceptible changes m the 
heart’s action or of the respiratory rhythm 

From the middle of the first incision, a second cut, two inches 
long towards the right, disclosed a portion of bone free from 


Fig 4 



Diagram showing the formation of the velum (Gray, p 947) This also shows the potential 

subdural space 

any pericranial attachment excepting for an area of about a 
quarter of an inch at its lower inner margin When this was 
severed, the bone was picked up and removed, there being no 
dura beneath it attached to it or visible The removal of this 
section of bone revealed a large cavity whose greatest dimensions 
were about an inch from the surface, where the space showed a 
triangular shape, with sides about two inches in width and with 
the corners rounded off The cavity thus triangular on cross sec- 
tion was pyramidal in the opposite direction, with base at the 
surface and the apex narrowing f orwai d to an orifice about three- 
fourths of an inch in diameter at a depth of two and a half inches 
from the surface The cavity of the cyst did not end here, but 
its direction changed to a more upward course With the 
probe, this extension was about an inch m its vertical measure- 
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external auditory meatus (Fig 1). This wound was sutured, 
it healed by primary union , and did not figure in the further his- 
tory of the case All the other organs were normal, the pulse 
was irregular in rhythm but not in force 

On September 27 the patient complained of a dull headache 
m the frontal region, and showed some signs of cerebral pressure 
Temperature, 99 5 , Ins pulse ranged between 66 and 90 ; respira- 
tions, 22 On the following day he was nauseated at times, and 
complained of pam m the region of the wound The symptoms 
of intracranial pressure became fnore marked. The temperature 


Fig 3 



ranged from 99 to 100 ; pulse, 60 ; respirations, 20 On the fol- 
lowing morning his pulse was 54; temperature, 99, respirations, 
24. The small scalp wound had firmly healed, and there was 
nothing abnormal about it Over a corresponding area on the 
opposite side of the head the following conditions were noted 
A section of the scalp about three inches m diameter was raised 
as if by a hematoma, and the region felt cedematous. In the 
centre of this area was a loose piece of bone, so free that it could 
be tipped up or rocked under the fingers in all directions. This 
cedematous area pulsated and bulged prominently. No crepitus 
was elicited upon moving the bone fragment There nas no 
apparent connection between this loose bone and the surrounding 
oedema and the recent injury Dr. Haynes said that as he did not 
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was as found at the time of the operation without any connection 
with the rest of the skull Of course the fragment might have 
been a large occipital Wormian bone No proof one way or the 
other can he given at this time In either case the formation 
of the cyst would be the same While the formation of the cyst 
is easily explained as the result of an intracranial hemorrhage, it 
is not so easy to account for the fact that there was no dura be- 
neath the loose bone, but that the outer wall of the cyst was 
formed by the pericranium Further the dural reflection from 
the bone, as stated before, was about a fourth of an inch from the 
bony margin of the skull defect The further development of 
the cyst was undoubtedly into the great longitudinal fissure at the 
left of the falx cerebri and above the tentorium in the manner 
as explained by the diagrams Why this cyst should apparently 
be developed to the left of the mid-plane and the opening through 
the skull be to the right Dr Haynes had no explanation to offer 

Dr Haynes said he did not attempt to remove the cyst wall, 
which he thought would have been physically impossible, as the 
cyst extended forward out of sight Neither did he attempt to 
see if the membrane would strip up with ease or not , he left it 
alone, and thought that by so doing the boy was still alive and 
apparently normal in all respects The wound was closed with- 
out drainage in the hope that any excess of fluid would be taken 
up by the subcutaneous tissue 

During the night following the operation the patient was rest- 
less and complained of pain in his head His temperature at one 
a m was 102 5 , pulse, 78 His general condition was good He 
was rational, and answered all questions His pupils did not 
react to light, and his left pupil was more dilated than the right 
There were no paralytic symptoms The patient vomited once 

On October 4, five days after the operation, the patient 
complained of a severe frontal headache and of pam in the right 
leg On this day he vomited a large amount of clear fluid The 
wound at this time bulged considerably, with pulsations syn- 
chronous with the heart Kermg’s sign was present, the knee 
jerks on both sides were absent, no ankle clonus, no Babinski 
There was slight stiffness m the muscles of the neck A small 
opening was made in the lower portion of the wound, and the 
excess of fluid allowed to drain off This relieved the pressure 
symptoms, and the boy became quiet and went to sleep On the 
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meni and half that distance transversely The probe was stopped 
four and a half or five inches from the surface. 

A careful study of the cavity showed that the dura did not 
come within a quarter of an inch of the margin of the bone at any 
point The margin of the bone m the skull as well as in the 
loose piece removed was bevelled off to a thm edge This edge 
m the skull was cut back with the rongeur close to the reflection 
of the dura, and the present size of the defect in the skull is just 
within the line of dural reflection The opening which still 
existed m the skull is circular, with a diameter of an inch and a 
quarter, and corresponds to the right half of the upper portion of 
the occipital bone. 

Examination of the cyst walls at the time of the operation 
showed, so far as could be determined, that the inner or right wall 
of the cyst was formed by the falx cerebri, which had been 
crowded half an inch or more towards the right of the middle 
plane, and was concave towards the cyst, evidently from pressure 
of the fluid. The lower half was apparently formed by the de- 
pi essed tentorium cerebelli, and the outer and upper wall by the 
flattened occipital pole All of these structures were covered 
by a whitish layer of tissue which was much thicker in the angles 
of the pyramidal cavity than elsewhere. This layer did not look 
like organized connective tissue, but more like the plastic lymph 
found m abdominal operations. It was, however, firm and in- 
timately connected to the deeper structures It covered all the 
parts to such an extent that Dr Haynes said he could not be 
absolutely sure of the structures beneath it, which formed the 
walls of the cyst, excepting over the flattened brain, where the 
gyri shimmered through. 

As to the origin of the cyst, it was undoubtedly traumatic 
There probably was a fracture of the occipital bone such as to 
sever the right half of the upper portion from the rest of the 
bone Undoubtedly there was a hemorrhage beneath the peri- 
cranium and also one external to and probably internal to the 
dura That these two areas connected with each other through 
the fractured bone 

As time went on and the cyst became more definitely formed 
and increased m size, the segment of bone was finally separated 
along the fracture line from the occipital bone and along the 
suture line from the parietal so that eventually the fragment 
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it was again bulging Inasmuch as the symptoms were not 
urgent, Dr Haynes decided to wait and see if the boy himself 
could not take care of the excess of fluid His temperature that 
evening rose to 103 3 Cold sponging and enemas were resorted 
to with good effect, and the patient slept quietly during the greater 
part of the night He gradually improved under the let-alone 
policy, and by October 21 his temperature fell to normal and 
had been so ever since The wound remained depressed when 
he was in the upright position, but after lying down for a time 
it was flush with the rest of the scalp (Fig 2) The boy’s con- 
dition now seemed to be normal, and he made no complaint pro- 
vided he could get a nap in the afternoon, otherwise, he com- 
plained of a headache 

This case, Dr Haynes said, was unique m the following par- 
ticulars (1) The existence for ten years of a very large cyst, 
causing great compression of the left occipital portion of the 
brain, with very few and slight symptoms (2) That the external 
wall of this brain cyst was the pericranium (3) That a slight 
traumatism sufficed to start up an active secretion of fluid in the 
cyst and cause the symptoms (4) That after external relief on 
two occasions, the boy’s system had apparently adjusted itself to 
taking care of the excess of fluid, so that for over two weeks he 
had had no further symptoms of compression 

Dr William M Leszynsicy, who had examined the patient 
shown by Dr Haynes, said that from a neurological stand-point 
the boy was absolutely normal with the exception of a right lateral 
hemianopsia of the homonymous type, which indicated that the 
lesion was limited to the cuneus m the left occipital lobe 

NEUROFIBROMA OF THE BRACHIAL PLEXUS RESECTION 

Dr Haynes presented a man, 22 years old, who was admitted 
to the Harlem Hospital on October 16, 1910, with the history 
that two years ago he fell a distance of eighty feet, landing on his 
left arm He was unconscious for three days following the fall, 
but his physician told him that his only injury was a broken elbow 
He had no scalp wounds nor symptoms of intracranial injury 
For the first few weeks after the injury his elbow improved and 
was apparently healing, but it seemed to be distorted, and within 
six months the injured elbow began to be swollen and painful 
It was found to contain pus, and was opened and drained Fol- 
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following day he was comfortable, and a lumbar puncture re- 
sulted m a dry tap On October 8 his temperature and pulse were 
normal, the boy was comfortable but drowsy, sleeping most of 
the time The stiffness of the neck had almost disappeared, 
also Kernig’s sign Sluggish knee jerks could be elicited O11 
October 10 another lumbar puncture was done with the result 
of getting only a little gelatinous fluid. 

On October 11 the patient complained of a severe headache, 
and his temperature, which was 99 5 in the morning, rose to 103 


Fig 5 



m the evening The scalp over the cranial opening was bulging 
The wound was again opened at its lower end, and a considerable 
quantity of fluid escaped, with gradual disappearance of the 
compression symptoms By the evening of October 14 there 
had been a gradual improvement in the boy’s condition His 
temperature was normal, pulse, 64 During the night he again 
became restless and the same tram of symptoms indicating 
pressure appeared An examination of the wound showed that 
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upper nerves was a large, dense, hard mass which cut a good deal 
like ordinary gristle The entire brachial plexus was severed as 
deeply toward the spine as possible, and then the distal portions 
of the nerves, with the included atrophied subclavian vessels, were 
removed to their distal attachment or distribution Hemorrhage 
was arrested, the fragments of the clavicle were approximated 
by a kangaroo suture through the subclavian muscle, the space 
drained through a stab-wound at the posterior axillary line, and 
the wound closed 

Recovery from local pain and spasm of the shoulder muscles 
was immediate The wound healed by primary union, and the 
patient said he felt in better condition than he had since the 
original injury 

Dr Leszynsicy said that in this case nothing was to be found 
bearing upon the neurofibroma excepting an area of anaesthesia 
on the right upper extremity which corresponded with the eighth 
cervical and first dorsal segments In all probability there was a 
neurofibroma involving the posterior roots entering these spinal 
segments 

An interesting feature of the case was that the man had a 
hemianesthesia upon the side on which the arm had been ampu- 
tated , this dated back to the time of his fall, two years ago, and 
was apparently a manifestation of traumatic hysteria It was 
accompanied by concentric contraction of both fields for white 
and form The speaker emphasized the importance of a careful 
study of the cutaneous sensibility in cases of this character , unless 
this was done, the condition might readily escape recognition 
Dr Henry H M Lyle mentioned a case of injury to the 
brachial plexus in a man who was struck by a fly-wheel, necessi- 
tating a resection of the plexus and amputation of the arm This 
was followed in the course of time by severe spasm in the stump 
Characteristic oculopupillary signs were present on the affected 
side showing an intravertebral lesion of the posterior roots 

FOUR CASES OF RENAL CALCULUS 
Dr Alexander B Johnson presented an Italian cabinet 
maker, 31 years old, married, who was admitted to the New 
York Hospital on July 26, 1910, complaining of pam in the left 
lumbar region The patient gave a history of having had three 
attacks of gonorrhoea, the last seven years ago 
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lowing this he had two operations for the removal of dead bone 
and subsequently the arm was amputated above the elbow The 
stump became infected, but healed within a few weeks. 

One year after his injury the muscles of the stump began to 
contract, and finally there was a continuous clonic spasm of the 
muscles Because of this, the arm was re-amputated one year 
ago at the shoulder Following this second amputation, he was 
free from any muscular contraction for the next six months, when 
a contraction of the muscles about the shoulder was noticed 
This rapidly increased in severity until there were continuous 
clonic spasms of these muscles, accompanied by severe pain 
About six months ago he was operated on for the relief of this 
condition, and he was told that certain nerves in the neck were cut 
This operation gave him relief for only a few weeks, when the 
spasm and pain returned the same as before. 

Because of the continuous pain and twitching, his general 
health became affected he was unable to sleep at night , he lost 
his appetite, grew thm, and was at times hysterical 

On September io, 1910, he was first admitted to the Harlem 
Hospital, where he sought relief because of his general rather 
than the local condition. His symptoms then were suggestive of 
typhoid fever, but his temperature, which was at first 102, soon 
dropped to normal, and he left the hospital on October 16. He 
returned the same evening, saying that he was too weak and 
miserable to go about his work His symptoms were about the 
same as at the tune of his previous admission, 1 e , weakness, 
lassitude, slight fever, occasional nausea and vomiting, and severe 
headache There were no positive indications of typhoid, and a 
physical examination failed to show any abnormalities other than 
a. constant clonic spasm of the muscles about the shoulder, the 
serratus magnus showing the most severe spasm Under gen- 
eral treatment, diet, catharsis and antipyretics, his temperature 
soon reached normal 

Operation, October 22, 1910, by Dr Haynes An incision was 
made on the outer aspect of the neck across the middle of the 
clavicle, which was sawn through, down to the end of the stump 
The brachial plexus was readily found, and if it had already been 
once severed it had evidently united and showed no evidences that 
any of its cords had been divided The nerves were exposed up 
to their exit from the spine. Involving all but the one or tv. o 
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This patient was re-admitted to the hospital on September 
28, 1910, complaining of pam in the right flank, radiating down- 
ward along the course of the inguinal canal toward the right 
testis The history he gave was that five days prior to his admis- 
sion he was awakened by a cutting pam in the right flank The 
pain was extremely severe, causing him to perspire freely, and to 
vomit once or twice It gradually became less severe, becoming 
dull in character and radiating downward into the right testis 
He had occasional chilly sensations followed by fever No blood 
had been noticed in the urine Upon examination, no tenderness 
nor mass could be made out m the right flank The X-ray showed 
a shadow in the right kidney 

During the five days that the patient was under observation 
in the hospital prior to operation, Ins urinary output averaged 
60 ounces in 24 hours It was alkaline, with a specific gravity 
of 1020, clear, amber, containing a faint trace of albumin, many 
leucocytes and epithelial cells and triple phosphates No blood 
nor tubercle bacilli From four to eight ounces were voided at 
intervals of from two to five hours during the day 

At the operation, which was done on October 3, 1910, the tech- 
nic followed was similar to that employed on the opposite kidney 
The kidney was exposed and opened, and a fish-tailed stone, 
slightly smaller than that found in the left kidney, was removed 
The patient’s convalescence was practically uneventful, and since 
the second operation there had been no recurrence of the pam 
in either flank 

Dr Johnson’s second case of renal calculus was that of a 
man, 20 years old, single, a clerk, who was admitted to the New 
York Hospital on July 24, 1910, complaining of a sharp, shooting 
pain in the right flank His family history was negative, as well 
as his past history, with the exception of an operation for the 
removal of the appendix two years ago That operation had 
failed to relieve the pains of which he complained He had 
a urethritis seven weeks ago 

The patient’s present trouble began about four years ago with 
a sharp, shooting pain in the right flank, often beginning at a 
point about two inches below the costal margin in the midclavicu- 
lar line, and radiating backward along the costal margin to the 
spine There was no radiation downwards These attacks came 
on at night at intervals of two or three weeks, and lasted from a 



FOUR CASES OF RENAL CALCULUS 


277 

His present trouble began some four or five years ago, with 
occasional attacks of colicky pain in the left flank There was 
no radiation of the pain at this time. The attacks at first came on 
every two or three weeks He noticed that during these periods 
his urme contained a fine, sandy material, together with some 
pus Urotropin had been prescribed by his physician, and seemed 
to give some relief during the attacks The attacks gradually 
became more frequent and severe, and at rare intervals there 
had been similar pam in the right flank. Seven months ago he 
had an extremely severe attack m which the pain was localized 
in the left flank The patient was doubled up with pam for some 
hours After the passage of a small stone per urethram the pam 
subsided For the past two months there had been a constant 
cutting pam m the rectum and left testis, and twice within this 
period the patient had noticed blood m his urme He further 
stated that for a period of a year and a half he had visited a 
hospital m this city about once a month, where the pelvis of his 
left kidney was washed out. 

The patient was fairly well nourished and developed, and in 
good general condition The abdomen was soft , there were no 
tenderness nor masses. No pam on deep palpation over the kid- 
ney areas The X-ray showed a shadow m each kidney The 
patient’s output of urme averaged 45 ounces m twenty-four hours 
It contained a very famt trace of albumin, many triple phosphates 
and a few pus cells 

Operation, August 1, 1910 The kidney was delivered through 
a transverse elliptical incision, and the stone was located with a 
hat-pm probe The kidney was then split longitudinally, and the 
stone delivered with forceps It was fish-tailed in shape, with a 
serrated border, calcareous in consistence and whitish in color 
After the operation, the patient ran a rather high temperature for 
a week, when it gradually subsided On the night of the four- 
teenth day after operation, the patient voided about twenty ounces 
of bright red fluid, and the next day his temperature rose to 104 
It fell to normal within 24 hours, and his further convalescence 
was uneventful The wound healed per pi imam , and the patient 
left the hospital on the twenty-first day At that time his urme 
contained a small amount of pus , no blood The daily quantity 
of urine had increased, and frequency was about as before He 
was entirely free from pain 
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urine, nor any increase m frequency of micturition Urination 
had never been painful 

The patient, upon admission, was in good physical condition 
The abdomen was soft , there were no masses, and no tenderness 
could be elicited The urine was clear, amber, acid, with a specific 
gravity of 1016, it contained neither albumin nor sugar 

Operation, August 18, 1910 The kidney was exposed and 
opened in the same manner as before described, and a rough, dark- 
colored stone, about one-quarter inch wide and three-quarter 
inches long, was removed The patient’s convalescence was un- 
eventful, and she left the hospital on the fifteenth day free from 
pain 

Dr Johnson’s fourth case of renal calculus was that of a man, 
27 years old, an elevator operator, who was admitted to the New 
York Hospital on August 24, 1910, complaining of pain in the 
left flank and radiating down into the left scrotum His family 
history was negative On July 25, 1910, he had submitted to an 
operation for chronic catarrhal appendicitis Upon his recovery 
from this operation he still complained of occasional severe 
attacks of pain in the left flank There was no history of blood 
in the urine at that time 

The patient stated that since early childhood he had suffered 
from occasional attacks of severe pain m the left flank, radiating 
downward into the left testis The pam had always been severe 
and cramp-like in character, doubling him up, usually lasting 
a few minutes and then gradually passing away There was no 
history of vomiting nor fever Formerly the attacks occurred 
once or twice a month, but since his operation for appendicitis 
they had increased in seventy and frequency, sometimes occurring 
several times during the day Recently there had been a burning 
pain in the penile urethra on urination, with a diminution in the 
quantity of urine passed There was no increased frequency 

The patient, on admission, was well developed and nourished 
His abdomen was soft and no masses could be felt There was 
extreme tenderness in the left flank over the kidney area, both 
anteriorly and posteriorly The kidneys were not palpable An 
X-ray, which was taken prior to his discharge after his operation 
for appendicitis, was negative A second one, taken just prior 
to his present admission, was positive, showing a shadow m the 
left kidney area 

On admission the patient’s temperature was 984, pulse, 9 °> 
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few seconds to half an hour. The pain had never been severe, 
and there was no history of vomiting nor sweating The patient 
had not noticed any increase m frequency of micturition, nor had 
any blood been noted in the urine 

Upon examination, the patient’s general condition was found 
to be excellent The abdomen was soft, and there was moderate 
pam on deep pressure over a point two inches below the costal 
margin m the midclavicular line, and at a point posteriorly two 
inches to the right of the spme, just below the level of the twelfth 
rib. There was no palpable mass An X-ray picture showed 
a shadow in the right kidney. 

On admission, the patient’s temperature was 98 6 ; pulse, 88 , 
respirations, 26 His average output of urme was 36 ounces in 
twenty-four hours It had a specific gravity of 1020 and con- 
tained a faint trace of albumin and many leucocytes and epithelial 
cells No blood nor tubercle bacilli. 

Operation, July 30, 1910 The kidney was exposed and 
opened as m the previous case, and a flattened, mahogany-colored 
stone, about half an inch long, together with three smaller ones 
about the size of grape seeds, were removed The smaller calculi 
were sharp-pointed 

Aside from a slight rise of temperature after operation, and 
considerable abdominal distention for some days, the convales- 
cence was uneventful The wound healed per pnmam excepting 
at the point of packing The amount and frequency of urination 
remained as before operation The patient was discharged on 
the sixteenth day, free from pain 

Dr Johnson’s third case of renal calculus was in a school-girl, 
13 years old, who was admitted to the New York Hospital on 
August 17, 1910, complaining of pam m the left flank Her 
family history was negative The patient stated that she had 
kidney trouble about two years ago, but could not give any 
details regarding her attack save that she was much distended 
Her present trouble dated back to her second year, when she 
began to have attacks of sharp, cutting pain m the left flank 
These occurred at intervals of two or three months The pain 
did not radiate, but had always been localized in the left flank. 
Recently these attacks of pam had been more frequent and severe, 
coming on every day or so She had never had chills nor attacks 
of vomiting with the pain There had never been blood in the 
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the posterior lumbar roots on the left side Since then the patient 
had received regular physical training to correct the mco-ordinate 
movements which remained in these cases after operation, and 
which were doubtless remnants of the former vicious excessive 
reflex action, perpetuated through mental conscious or uncon- 
scious association Under this system of training the boy had 
made considerable definite progress He was able to walk with 
head and trunk erect and keep Ins arms by lus side He walked 
with a narrower base than formerly, although the side swaying 
continued His gait w'as much better when walking slowly than 
when his pace was quickened The patient’s self-confidence 
had greatly increased, and his ambition had been aroused This 
being the first case of the scries, only a few roots were divided 
to see what the trophic and functional results might be 

Case II was that of a boy, 18 years old, whose right side had 
been paralyzed from birth The case was one of infantile 
cerebral hemiplegia He had had epilepsy since he ivas eight 
months old At first his attacks were truly hemiplegic, beginning 
in the arm on the affected side The whole body vms affected 
The right arm w f as spastic m the shoulder, arm, forearm and 
hand Permanent contractions of the abductors of the arm, 
biceps, and long flexors of the fingers w-ere present The shoulder 


and arm were the seat of a mild grade of athetotic movements 
An operation was done on November 15, 1909, by Dr Taylor, 
to overcome the spastic state and to note the influence of such 
operations upon the epilepsy and athetosis Spinal hemilaminec- 
tomy was done, the posterior cervical nerve roots from the fourth 
to the seventh, inclusive, being resected No specific anaesthesia 
followed the operation All spasticity was removed, but the 
athetotic movements were increased for ten days after the opera- 


tion, then they disappeared entirely, and they v r ere still absent 
in large part As to the effect of the operation on the boys 
epilepsy, there was a record of 41 fits m 1907 , 51 m 1908 In 
1909, up to the date of the operation in November, he ha 
had 160 attacks, since then the number had been reduced from 
fifteen per month to six per month without the aid of bromides 
The violent and explosive laughter to which the patient- ha 
formerly frequently given way had also been modified m charac 
ter The patient was under physical training and orthopas 1C 


care for the contractures of the arm 
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respirations, 20 The urine was clear and amber, acid, with a 
specific gravity of 1020, and contained neither albumin nor sugar 
Operation, August 25, 1910 Technic as before described A 
stone about the size of a bean was removed from the upper part 
of the renal pelvis The patient’s convalescence was uneventful, 
and he left the hospital on the eighteenth day He was then 
still rather weak and anaemic, but free from pam 

Dr. Johnson said that m all of these four cases the kidney was 
found to be practically normal The stones, evidently, had not 
caused any serious change in the kidney substance in spite of the 
fact that they had been there for a long time 

Dr Charles N Dowd asked Dr Johnson what success he 
had had m removing stones through the pelvis of the kidney 
Personally, he had done this several times with better success 
than through the cortex 

Dr Johnson said that under favorable conditions the removal 
of a stone through the pelvis of the kidney was a very proper 
procedure, but it was one that could not always be executed 
with perfect safety nor satisfaction We could not always tell 
m what part of the pelvis or m which of the calices the stone 
lay He recalled one such case where a small stone was located 
in the pelvis, where it could be felt very distinctly. Wishing to 
free the kidney a little more, he let go of it for a moment and he 
subsequently lost trace of the stone and found it had slipped into 
one of the calices and could not again be located until the kidney 
itself was incised Another point to bear m mind was that we 
may be dealing with multiple calculi, some of which were not 
shown in the X-ray plate, and could only be located by careful 
palpation or incision of the kidney itself 

In answer to a question, Dr Johnson said he always deliv- 
ered the kidney sufficiently to get hold of the pedicle between his 
fingers. A clamp could then be applied, which would not only 
fix the organ, but at the same time control the hemorrhage. 

THREE CASES OF UNILATERAL LAMINECTOMY WITH 
DORSAL ROOT SECTION FOR THE RELIEF OF 
SPASTIC DIPLEGIAS AND HEMIPLEGIAS 

Dr Alfred S Taylor presented a boy whose case was 
originally one of cerebral diplegia, with increased knee jerks, 
Babinski and the typical “ scissor ” gait Dr Taylor ^ did a 
unilateral laminectomy and divided the last dorsal and portions of 
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There was a second recurrence in February, 1904, and at this 
time the growth was located a little further forward and slightly 
involved the periosteum It was again removed, this time under 
chloroform, and after this operation an aperture, about 2 cm in 
diameter, was left in the soft palate This diminished in size 
within a reasonably short time until it was scarcely perceptible 

In October, 1904, about eight months after the last operation, 
a small recurrence was noticed, this time on the hard palate 
The entire old scar was removed, the periosteum was dissected 
well forward on the hard palate, the growth was excised withm a 
safe margin, and a thorough application was made with the 
Paquehn cautery This operation left a hole in the soft palate 
about an inch and a quarter in diameter, which also closed satis- 
factorily within a short time Since that operation, a period of 
over six years, there had been no further recurrence In every 
instance the recurrent tumor was pronounced an endothelioma. 

FRACTURE OF THE TRANSVERSE PROCESS OF THE SEVENTH 

CERVICAL VERTEBRA, WITH PARALYSIS OF THE 
EIGHTH CERVICAL AND FIRST DORSAL NERVES 

Dr Taylor presented a young man, 20 years old, who had 
always been in good health, and whose family history was unim- 
portant On September 11, 1910, while riding m a velodrome on 
a motor cycle going about 60 miles an hour, he was thrown off, 
and while in the act of getting up he was struck on the head, 
neck and shoulders by an oncoming motor cycle and was rendered 
unconscious 

Soon after the accident his pulse was 150, small and thready, 
the left pupil was dilated and did not react to light , the right was 
contracted There was neither bleeding nor escape of cerebro- 
spinal fluid from the ears or nostrils The sixth and seventh ribs 
on the left side were fractured in the midaxillary line This was 
followed by extensive cutaneous emphysema and hydropneumo- 
thorax There was retention of urine, which persisted for three 
days, and a low muttering delirium for two weeks following the 
accident 

On the fourth day after the injury it was noted that he did 
not use his left arm On the sixteenth day he was well oriented 
as to place and person, and complained of pain in the arm An 
examination made on the thirteenth day showed loss to all forms 
of sensibility over the areas supplied by the seventh and eigit 
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Case III was that of a boy, 18 years old, who was a typical 
example of an infantile hemiplegic. The left arm and leg were 
moderately undeveloped, the left forearm was contracted on the 
arm at an acute angle, and the hand was flexed at more than 
a right angle on the wrist The fingers were m extension, and 
could just be moved. The patient was feeble-minded 

On November 8, 1909, Dr Taylor did a unilateral laminec- 
tomy and resected the posterior cervical nerve roots from the 
fourth to the seventh, inclusive By the operation the arm was 
entirely freed fiom spasticity, and if the permanent contractions 
could be overcome it would doubtless assume its natural and nor- 
mal position Under physical training and orthopaedic appliances, 
the arm had improved, and the patient was now able to move his 
fingers, although the muscles had lost all power of contraction. 

Dr Taylor said the most interesting feature of these cases, 
from a surgical stand-point, was the freedom from injury or de- 
formity of the spinal column as the result of the unilateral 
laminectomy. The spinal column at present showed no lack of 
flexibility, either anteropostenorly or laterally The speaker 
stated that as the result of his experience he was convinced that 
it was not necessary to divide all the posterior roots in order to 
relieve the spasticity m these cases , on the contrary, only a part 
of the sensory roots had to be divided, and by doing this we 
relieved the spasticity without the danger of producing ataxia 
or trophic disturbance 

These three cases, Dr Taylor said, were from the service of 
Dr L. Pierce Clark, who had shown them at a meeting of the 
New York Neurological Society last spring 

ENDOTHELIOMA OF THE SOFT PALATE 

Dr Taylor presented a woman, 29 years old, who, when 
she came to the Vanderbilt Clinic m 1901, gave a history that for 
several months she had felt a small lump on the right side of the 
soft palate This had never caused her any pain, and she was 
simply conscious of its presence by the tongue impinging on it 
The growth at that time was about the size of a hazel-nut , it \\ as 
excised without much hemorrhage and the wound healed very 
satisfactorily The pathologist reported that the growth was an 
endothelioma It recurred m August, 1902, and vas again re- 
moved, both operations having been done under cocaine anaes- 
thesia 
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swelling developed, followed within six months by similar but 
smaller hard nodules on the palmar aspect of the phalanges of 
the thumb No othei nodules formed until two years ago, when 
one appeared on the flexor surface of the wrist just above the 
annular ligament There had at no time been any pain or inflam- 
mation, and the patient had used the hand regularly, suffering 
from mechanical inconvenience only Examination showed that 
these tumors were very hard, and not tender They moved 
freely, and were apparently not intimately attached to the tendon 
sheaths The skin rode freely over them 

Operation An incision was made beginning at the fold be- 
tween the phalanges and cari led upward along the course of the 
flexor longus pollicis tendon to the base of the thenar eminence 
The skm and subcutaneous tissues being retracted, the largest 
of the tumors was dissected away from the surrounding tissues, 
and removed with the tendon sheath, with which it was inti- 
mately connected By raising the skm, the small nodule on the 
palmar surface of the distal phalanx and one somewhat larger on 
the ulnar side of the proximal phalanx were removed A second 
incision was then made, beginning opposite the upper border of 
the annular ligament and earned up the forearm one inch The 
flexor longus pollicis was located and the nodule dissected away 
from it, the sheath being also removed, and a few small nodules 
lying on the tendon sheath were removed from beneath the 
annular ligament between the two incisions The wounds were 
closed with silk sutures, and two rubber tissue drains were in- 
serted The patient’s recovery from the operation was unevent- 
ful The pathologist reported that the growths belonged to the 
type of mixed-cell sarcomata 

SARCOMA OF THE HUMERUS 
Dr William B Coley presented a man, 30 years old, who 
was referred to him on June 15, 1910, by Dr J M T Finney 
and by his family physician, Dr W A Fisher, both of Baltimore, 
Md , with the history that he had received an injury to the left 
shoulder two years ago On December 30, 1909, he sustained 
a spiral fracture of the humeius at the junction of the upper 
and middle third Union took place in the usual time, but severe 
pam persisted On May 25, 1910, an X-ray showed what ap- 
peared to be a sarcoma in the upper end of the arm and exten 
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cervical and the first dorsal spinal roots. There was weakness of 
the triceps, the extensors of the wrists and fingers, the pronators, 
pectoralis major and latissimus dorsi , paralysis of the long flexors 
of the wrist and fingers, the muscles of the thenar and hypothenar 
eminences, and the flexor carpi ulnaris The sensory symptoms 
referable to the middle trunk cleared up rather rapidly, and were 
probably due to a very slight pressure interference which did 
not persist. 

A skiagram, taken on September 30, 1910, by Dr. C F Baker, 
showed a fracture of the transverse process of the seventh cervical 
vertebra, with downward displacement of the fragment At this 
time the patient began to complain of severe cramps m the 
affected muscles. Before operation the persisting symptoms were 
characteristic of the lower arm type of brachial plexus palsy, 
or Klumpke’s paralysis With these were associated well-marked 
symptoms of palsy of the sympathetic fibres. 

Operation by Dr Taylor on November 1, 1910 Upon dissec- 
tion of the brachial plexus, just above the eighth cervical root, 
one could feel a small, loose fragment of bone which had been 
depressed upon that root The first dorsal root was not injured, 
so far as could be judged, and the fifth, sixth and seventh cervical 
roots were also normal 

The loose fragment of bone was dissected out between the 
seventh and eighth cervical nerves, and it was found necessary 
to carry the dissection behind the entire brachial plexus to avoid 
doing injury to the roots of the plexus The fragment was 
finally enucleated, and the operation was followed by considerable 
relief from the painful muscle cramps which the patient had 
experienced. 

SARCOMA OF THE TENDON SHEATH OF THE FLEXOR 
LONGUS POLLICIS MUSCLE 

Dr James I Russell presented a woman, 32 years old She 
was married, and her occupation was that of a seamstress Her 
family history as well as her past history had no bearing on her 
present illness. 

Three and a half years ago, after the patient had been ironing 
all day, she noticed a round, reddish spot on the right thenar 
eminence It did not cause her any pam, but the hand felt tired 
This redness persisted for about a week, and within that time a 
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being made into the arm A third X-ray picture was taken, 
which showed increasing new hone formation of more normal 
appearance The cavity was much smaller than at first, and the 
granulations seemed healthy 

On October 7, 1910, after all treatment had been suspended 
for about two weeks, Dr Fisher again found the granulations 
suspicious and made another curettement Microscopical exam- 
ination of the tissues removed on these three different occasions 
showed the same type of sarcoma (spindle-celled) The ex- 
aminations were confirmed by Dr James Ewing, of the Cornell 
Medical College, whose report reads as follows 

“ The tumor has the general structure of a large, spindle- 
celled sarcoma Some portions of the tumor are very rich in cells 
which are most abundant about irregular blood sinuses, and they 
are often arranged in interwoven bundles after the manner of 
smooth muscle bundles The cells are mostly of long, plump, 
cylindrical form, but many are short and nearly round, and some 
of these round cells are of giant size, with huge multilobed nuclei 
Mitoses are abundant In some oedematous areas all the cells are 
round and hydropic, and when the cell bundles are cut in cross 
section, they appear round and resemble the cross section of 
smooth muscle In the cellular areas the stroma is scanty or 
absent, elsewhere it is abundant and often hyaline There are 
considerable areas of fibrosis, and some portions are necrotic 
The histological appearance indicates considerable malignancy 
The diagnosis is large, spindle-celled sarcoma, with giant cells, 
and the origin is very probably from muscle ” 

The patient returned to Dr Coley on October I5> an ^ ^ le 
toxins were resumed in as large doses as could be tolerated 
without too much depression Under this treatment the cavity 
finally healed by healthy granulation, the arm had almost fully 
recovered its normal function, and the patient's general health 
was good 

A ROUND-CELLED PERIOSTEAL SARCOMA OF THE FEMUR 
INVOLVING THE LOWER TWO-THIRDS OF THE SHAFT, 
WITH EXTENSIVE PECTORAL AND ABDOMINAL METAS- 
TASES, WELL EIGHT AND A HALF YEARS AFTER TREAT- 
MENT 

Dr Coley showed this patient, who had been treated with the 
mixed toxins of erysipelas and Bacillus piodigiosus, and who 
was well eight and a half years after treatment The patient 
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mg to the head of the humerus The case was referred to Dr. 
Finney, who curetted the new growths 

When Dr Coley first saw the patient, on June 15, 1910, the 
upper third of the left humerus was markedly enlarged, and at 
the junction of the upper and middle third there was evidently 
a pathological fracture, giving a well-marked flail joint On the 
anterior and inner aspect there was a recent cicatrix five inches 
long, in the centre of which there was a large opening extending 
into a cavity the size of a goose egg, which was packed with 
gauze The clinical appearance was that of a bone sarcoma which 
had been partly removed by curetting The X-ray photograph 
showed unmistakable evidence of sarcoma of the humerus, with 
marked enlargement of the bone and destruction of a large part 
of the osseous structure The disease, apparently, extended up 
to the head of the humerus The patient had practically no 
power m the arm, and suffered great pam 

Dr. Coley immediately put him on the mixed toxins of ery- 
sipelas and Bacillus pi odigiosus, and after three treatments the 
severe pam, which had prevented him from sleeping more than 
two or three hours at night, entirely disappeared and has never 
returned The injections were made chiefly into the pectoral 
region, but every third or fourth time into the tumor itself. The 
latter injections, m doses of four or five minims, usually produced 
a chill, followed by a temperature of 103 or 104 The highest 
dose given m the pectoral region was nine minims 

The effect of the treatment upon the tumor was shown by a 
slow but steady decrease m the size of the humerus at the site of 
the growth The large cavity gradually filled up with new tissue 
The shell of bone surrounding the tumor, which at the beginning 
of the treatment was entirely broken across, gradually became 
harder by the new formation of bone, and m two months firm 
union had occurred 

Early last August, Dr Coley said, he allowed the patient 
to return to Baltimore, where the treatment was continued by Dr 
Fisher. In September the granulations increased and assumed 
a sarcomatous type These were curetted, and an examination 
of the tissue removed showed it to be spindle-celled sarcoma 
The patient returned to New York by the middle of September 
and was under treatment by Dr. Coley and his associate, Dr 
Gillespie, for a period of three weeks, most of the injections 



290 


NEW YORK SURGICAL SOCIETY 


that it was the only case on record of periosteal sarcoma of the 
femur with extensive metastases cured by any method of treat- 
ment 

TUMORS OF THE HAND AND FINGERS 
Dr W illiam Darrach read a paper with the above title 
Dr Coley recalled the five following cases of malignant 
tumors of the fingers or hand that had come under his personal 
observation 

Case I, which had already been referred to by Dr Darrach, 
was a sarcoma of the metacarpal bone immediately following a 
trauma The arm was amputated three months after the injury 
General metastases in the breast and liver occurred four weeks 
later, and death six weeks afterwards 

Case II was a round-celled, periosteal sarcoma of the ring 
finger in which the tumor was imperfectly removed, it being 
thought that it v as a fibroma A microscopical examination made 
by Dr William Welch, of the Johns Hopkins University, proved 
it to be a highly malignant periosteal sarcoma Before amputat- 
ing the finger, it was decided to try the mixed toxins, which were 
given, chiefly systematically, for four months The tumor disap- 
peared, and the patient was now well more than ten years 

Case III was a spindle-celled sarcoma on the hand of a girl 
twenty years of age, originating in the fascia The tumor was 
removed, but recurred It then disappeared under the mixed 
toxin treatment and the patient remained well foi about two and 
a half years, when it recurred locally and grew very rapidly 
Amputation was at once advised, but the patient refused and took 
Christian Science treatment for eight months, at the end of which 
time the hand had attained the size of a cocoanut She then re- 
turned for amputation, which was done, but which did not prevent 
death from general metastases two months later 

Case IV was a central sarcoma of the giant-celled type involv- 
ing the little finger of a woman about 50 years of age The 
growth was the size of an English walnut The finger was ampu- 
tated, and the patient was well when last heard from, about ten 
years later 

Case V was a melanotic sarcoma starting about the thumb-nail 
immediately following an injury to the thumb caused by a heavy 
office curtain cord bruising it The swelling was at first supposed 
to be an abscess, and was lanced, Later, it was removed by 
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bad been referred to him by Dr Wisner R Townsend of the Hos- 
pital for the Ruptured and Crippled, on February 5, 1902. 
Physical examination at that time showed a large tumor occupy- 
ing the entire lower two-thirds of the left femur It was fusiform 
in shape, with its largest circumference just above the condyles A 
portion of the tumor was removed under ether anaesthesia, and 
found to be a periosteal sarcoma The diagnosis of sarcoma was 
confirmed by microscopic examination made by Dr E IC Dunham, 
Director of the Carnegie Laboratory, Professor of Pathology at 
the Bellevue University Medical School and Pathologist to the 
General Memorial Hospital, and also confirmed, by Dr B H 
Buxton, of the Loomis Laboratory and the Cornell Medical 
College 

Hip-joint amputation was strongly urged, but refused by the 
patient and his parents Under prolonged X-ray treatment, thei e 
was at first some diminution in the size of the growth, but in 
the fall of 1902, the patient developed a metastatic tumor m the 
left pectoral region, this was six inches in diameter and two 
inches in thickness About the same time a large tumor, the size 
of a child’s head, developed in the iliolumbar region on the right 
side , this filled the entire iliac fossa, and extended up to the ribs, 
being probably connected with the ilium The patient was then 
put upon large doses of the mixed toxins for the first time In 
about four weeks the tumor in the iliolumbar region began to 
soften and break down Under ether ansesthesia an incision 
was made in the lumbar region and a large quantity of necrotic 
tumor tissue, between a pint and a quart, was evacuated A tube 
was kept in for a long time, and more or less drainage continued 
for nearly a year The patient’s general health began to improve, 
and the tumor involving the femur slowly decreased m size 

This patient, Dr Coley said, had remained in perfect health 
up to the present time, a period of over eight years Examination 
at present still showed a certain amount of thickening of the 
left femur, and a very marked X-ray dermatitis, which, from time 

to time, showed areas of ulceration 

Dr Coley said that a cure of a subperiosteal sarcoma of the 
femur, even by hip-jomt amputation, was exceedingly rare 
Buthn found only one cure in 68 cases of hip-joint or high ampu 
tation The case reported was of added interest from the ac 
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erate temperature, ioo° F , and the pulse-rate was not accelerated 
The mass did not fluctuate, and exploratory aspiration at one 
point was negative 

From the history and physical signs, Dr Moschcowitz was of 
the opinion that he was dealing m this case with an extensive 
cellulitis of the space of Retzius, the infection being of a low de- 
gree of virulence For the present, the treatment was expectant 
If suppuration became evident, an incision would be made 


PISTOL-SHOT WOUND OF THE ARM, WITH INJURY TO THE 
MEDIAN NERVE AND THE DEVELOPMENT 
OF A FALSE ANEURISM 

Dr Vosburgh presented a man, who was admitted to Bellevue 
Hospital in the service of Dr Bern Gallaudet on October 7, 1908, 
with a pistol-shot wound of the upper arm About a week after 
the receipt of his injury the arm became markedly swollen, and 
examination showed a pulsating tumor which was recognized as 
a false aneurism This diagnosis was verified on operation, and 
it was also found that the median nerve had been partially divided 
by the bullet, 1 e , connective-tissue sheath intact, but nerve 
severed, with complete loss of function, both motor and sensory, 
in the distribution of that nerve Two years after operation 
function is now' restored, all but some slight anaesthesia over the 
digital distribution of the median, this without suture of the 
nerve, regeneration having taken place along the connective-tissue 
sheath 

Dr F Hammerer said the result in Dr Vosburgh’s case was 
an illustration of the fact that we should not immediately resort 
to suture of a nerve after injury The speaker recalled similar 
cases in which the symptoms of nerve injury persisted for many 
months, and where non-interfei ence resulted in perfect restoration 
of function In one case of unrecognized dislocation of the head 
of the radius, with consequent pressure upon both branches of the 
musculospiral nerve, it was found, on operation three months 
after injury, that the nerves had been reduced to mere strands of 
connective tissue at the points of pressure The head of the 
radius was resected and ultimate complete recovery and restora- 
tion of function took place Where there had been an open 
wound at the time of the injury, suture of the nerve seemed the 
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operation A few months later a number of small subcutaneous 
melanotic tumors appeared m the forearm and arm, and within 
the next year hundreds of tumors appeared m different parts 
of the body, the patient finally dying from a metastatic growth 
involving the spme. 


Stated Meeting , held November 23, 1910 
The President, Dr Ellsworth Eliot, Jr , m the Chair 


EPITHELIOMA OF THE NOSE OPERATED ON UNDER INTRA- 
TRACHEAL INSUFFLATION ANESTHESIA 

Dr Nathan W Green presented a man, 78 years old, who 
was operated upon by Dr H H Janeway and himself for an ex- 
tensive epithelioma involving part of the left and practically all of 
the right side of the nose, the resulting defect being covered by 
a skm flap taken from the cheek on the right side 

Theie was nothing of special interest in the operation itself, 
Dr Green said, but the case was shown merely because the opera- 
tion was done under intratracheal insufflation anaesthesia This 
was for the purpose of giving an undisturbed narcosis, and 
of preventing the inspiration of blood and bloody froth into the 
trachea In this respect it proved all that Dr Meltzer had 
claimed for it, for much blood gravitated into the pharynx, and 
it seemed to be an ideal method for artificial respiration There 
was no post-operative respiratory complication 

EXTENSIVE PERICYSTITIS 

Dr A V Moschcowitz presented a man, 64 years old, who 
had been subjected to suprapubic aspiration of the bladder four 
weeks ago On palpating the abdomen, there was found a very 
firm, painful, and tender mass extending from the symphysis 
pubis to within two inches of the umbilicus In general, this 
mass had somewhat the shape of a pregnant uterus, with an upper 
rounded border and its sides tapering downward tow ard the sym- 
physis, as if it u'ere confined by the outer edges of the sheaths 
of the recti It could also be made out that this large mass was 
intramural and not mtraperitoneal The prostate was very larce 
approximately the size of a large fist The patient had a mod- 
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After this operation, if this spontaneous return of easy deglu- 
tition should be seen again in similar cases, it would mean a 
cure of this trouble with the help of thoracic surgery So far 
it had been attacked by the abdominal route only (V Mikulicz, 
Wendel) It would perhaps also throw some light on the etiology 
of the trouble, for it seems that the separation of the nervi vagi 
from the oesophagus, and with it the tearing of the many fine 
filaments that enter the wall of the oesophagus, might have been 
the principal factor m stopping the spasmodic contraction of the 
cardia 

PARTIAL GASTRECTOMY FOR CARCINOMA THREE CASES 

Dr Charles H Peck presented a man, 47 years old, who 
was admitted to the Roosevelt Hospital on March 29, 1910 He 
had had distress after eating for two years, with eructations, a 
feeling of weight, and dull epigastric pains, which were relieved 
by vomiting As lus symptoms increased, he vomited after each 
meal, the vomitus sometimes containing particles of food taken 
the previous day There was no history of vomiting blood nor 
coffee-ground material, no tarry stools He had lost about 55 
pounds m weight during the five months prior to his admission 
On March 30, 1909, an examination of the stomach contents 
showed a trace of blood There was no bile, free hydrochloric 
acid, 10 Glycyltryoptophane test positive 

As prolonged treatment by competent internists failed to give 
him more than temporary relief, he was operated on by Dr Peck 
on March 31 An indurated growth was found at the pyloric 
end , this nearly encircled the stomach, with its right margin ex- 
tending to within 3 cm of the pylorus, which was free The 
lymph-nodes of the pyloric group and those along the greater 
curvature were extensively involved, and there was a nodule in 
the upper border of the pancreas No other metastases were 
found The nodule in the pancreas gave rise to some doubt as 
to the advisability of excision of the growth, but as it was softer 
than the stomach growth and the lymph-nodes, its character was 
uncertain, and a radical extirpation was done Partial gastrec- 
tomy was performed, with extirpation of the glands and the pan- 
creatic nodule The lines of section and the technic followed 
were those of the typical Mayo method Posterior gastro-enter- 
ostomy by suture with the short loop was then done, and mad- 
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rational procedure, but m cases of loss of nerve function after 
severe contusions, it is occasionally difficult to decide whether 
operation is indicated or not 

IMPERMEABLE CARDIOSPASM SUCCESSFULLY TREATED BY 
THORACOTOMY AND CESOPHAGOPLICATION 

Dr Willy Meyer presented a woman, 47 years old, who had 
suffered for several years with difficulty m deglutition, with occa- 
sional regurgitation At times, her condition was better, then 
worse, until she was unable to swallow even fluids She went 
to the German Hospital, where an ineffectual attempt was made 
to pass a dilator. Sounds and X-rays disclosed the presence of a 
large oesophageal pouch above the cardia. 

The patient was fed per rectum for a time, and later a gastros- 
tomy was done Her condition gradually became worse, and an 
attempt was made, with the aid of the ureter-cystoscope, intro- 
duced through the gastrostomy wound, to pass an instrument 
upwards through the cardia. This also failed 

On May 31, 1910, under differential pressure. Dr Meyer did 
a thoracotomy He made the lower half of the Schede incision, 
and turned the flap upwards The pleura presented many ad- 
hesions, and upon incising it and attempting to strip it off, two 
tears in the lung tissue occurred These were sutured 

Upon exposing the oesophagus, a very large oesophageal pouch 
was found lying directly on the diaphragm. The cardia was then 
drawn into the pleural cavity and palpated, there was no con- 
stricting tumor. After blunt exposure of the oesophageal pouch, 
a strip of gauze was passed around, m order to get a firm hold 
of it, when it was possible to pass a sound from the mouth through 
the constricted cardia, under the guidance of the hand, within 
the thorax In order to avoid constricting the pneumogastric 
nerves, they were bluntly stripped off on each side, and the 
diameter of the oesophageal pouch was materially reduced by in- 
folding its wall twice with the help of interrupted silk sutures 
During the patient’s convalescence she developed a partial 
emphysema, which necessitated rib resection on the twentieth day 
During the fourth week she developed a haematogenous infection 
of the right kidney, probably due to a cortical embolism with 
infection of the perirenal tissue. 

Within three weeks after the operation the patient could take 
liquid nourishment, and was soon able also to sw allow solids 
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gastrectomy was performed by the usual method, with posterior 
gastrojejunostomy by suture A careful dissection of the por- 
tion of the mass adherent to the pancreas posteriorly left that 
viscus free from gross evidence of disease The abdomen was 
closed without drainage 

The pathological examination of the mass showed a very cel- 
lular, mfiltiatmg, diffuse carcinoma of the pyloric portion of the 
stomach Sections of the tissue dissected away from the head 
of the pancreas showed no pancreatic tissue, it was of a chronic 
inflammatory type, with beginning invasion of carcinoma cells 
The lymph-nodes showed marked invasion of carcinoma 

An intravenous infusion and salines per rectum were given 
immediately after the operation, and water by mouth was allowed 
after twelve hours Albumin water was commenced on the sec- 
ond day, and broth and milk were added on the fourth day A 
soft diet was begun on the seventh day, and the patient was out 
of bed a week later His weight the day before operation was 
11954 pounds, on the nineteenth day after operation, when he 
was discharged from the hospital, he weighed 135% pounds 

On May 14, one month after operation, he reported that he 
was eating four good meals a day without discomfort, and that 
he felt perfectly well His weight had increased to 151 pounds 
On October 15, a mass about the size of a fist ivas felt in the 
epigastrium, evidently a recurrence in the region of the pancreas 
He was beginning to have epigastric pam, and bad vomited a few 
times At this time he weighed 178 pounds, a loss of five pounds 
from a top weight of 183 pounds, which he had reached during 
the summer. 

Dr Peck said that this case was presented m spite of the 
unfavorable outcome, as an illustration of what might some- 
times be accomplished m palliation by the removal of a large 
growth, with glandular involvement, even when the chance of 
ultimate cure was negligible It was extremely unlikely that a 
simple gastro-enterostomy would have given the same degree of 
relief, even for the few months prior to recurrence 

The third case presented was a man, 48 years old, who was 
operated on by Dr, Peck for carcinoma of the pyloric portion 
of the stomach on January 4, 1910 The case had already been 
reported to the Society and published m the Annals of Surgery 
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vertently the anastomosis was made in front of the transverse 
colon It was of some interest to note that there had been no 
obstruction nor unfavorable symptoms either in the early or late 
convalescence of the patient, m spite of this error 

A cigarette dram was carried down to the stump of the duode- 
num, as its closure was difficult and not quite satisfactory No 
leakage occurred. Time of operation, one hour and fifteen 
minutes 

The pathological report showed a very cellular type of car- 
cinoma of the stomach, the lymph-nodes, and the nodule from 
the pancreas. Water by the mouth was given at the end of 
twenty-four hours, liquid nourishment on the third day, and soft 
diet on the seventh day The patient was out of bed on the 
fourteenth day, and left the hospital well 25 days after opera- 
tion He was then eating tegular meals without distress, his 
bowels were acting well, and he had begun to gam in weight His 
weight on admission to the hospital was 122 pounds, he now 
weighs 165 pounds, has no distress after eating, and feels per- 
fectly well 

The second patient was a man, 37 years old, who was ad- 
mitted to the Roosevelt Hospital, Medical Division, in the service 
of Dr Evan Evans on April 15, 1910 The history obtained was 
that for about one year he had suffered from pain after meals, 
relieved by vomiting. The vomiting usually occurred about two 
hours after eating, and sometimes showed particles of food eaten 
on the previous day No history of blood or coffee-ground 
material Stools constipated, and at times tarry The patient 
had lost 54 pounds m weight in the last year, most of it during 
the past three months Lavage showed marked stomach dilation 
and food retention The gastric contents contained free hydro- 
chloric acid 6, combined 30 , total, 42 , no lactic acid Test for 
blood positive, glycyltryptophane test positive 

The patient’s emaciation and weakness were so marked that 
he was transferred to the Surgical Service as an emergency case 
on September 15, and operated upon at once He was literally 
starving and suffering greatly from dehydration 

Upon opening the stomach, an indurated mass vas found 
occupying the p)lonc portion, the glands of both the lesser and 
greater omenta and the pyloric group were extensively involved, 
and posteriorly the mass -was adherent to the pancreas A partia 
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present weight is 184 pounds, and Ins average weight for the past 
five years was 173 pounds 

The pathological examination showed adenocarcinoma, with 
a good deal of associated inflammation 

CARCINOMA OF THE C/ECUM 

Dr Peck presented a man, 44 years old, who was admitted 
to the Roosevelt Hospital on February 24, 1910 

During the month prior to his admission to Roosevelt Hos- 
pital, he had tarry stools four or five times, and occasionally 
noticed a lump in the right iliac region. He had lost only four 
pounds m weight in six months 

Upon examination, a definite mass, the size of a hen's egg, 
could be felt in the right iliac region It was slightly movable, 
dull on percussion, and non-sensitive Blood was present m the 
stools on repeated examinations 

Operation, February 26, 1910 Upon opening the abdomen, 
the growth was found to involve almost the entire circumference 
of the gut at the ileocolic junction, as well as the valve itself 
and some of the retrocohc glands It was reported to be a colloid 
carcinoma About four inches of the ileum, the caecum, the 
ascending colon, and a portion of the transverse colon, together 
with the mesocolic lymph-nodes were excised The cut ends of 
the ileum and transverse colon were closed with purse-string 
sutures, a side-lo-side anastomosis by suture was made, and the 
abdomen closed without drainage 

The patient’s convalescence w r as uneventful He was out of 
bed on the twelfth day, and left the hospital fourteen days after 
operation He is now' working regularly, his appetite is fair, 
his bowels regular, and he weighs 1263/2 pounds, which is a gain 
of seven pounds since the operation There were no signs of a 
recurrence up to the present time 

ADENOCARCINOMA OF THE SIGMOID 
Dr John A Hartwell presented a woman, 38 years old, 
who was admitted to Bellevue Hospital on October 1, I 9 I0 > 
with a history of increasing constipation and blood in the stools 
extending back over a period of about three months 

Upon examination, a tumor was made out in the abdomina 
region It was about the size of a normal kidney, globular to the 
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Since then the patient had remained well, his appetite was fair, 
he had no distress after eating, and was able to attend to his 
business His weight on admission was 123 pounds, and he now 
weighed 129^ pounds 

PARTIAL COLECTOMY FOR CARCINOMA OF THE SPLENIC 

FLEXURE 

Dr Peck presented a man, 4 7 ycsrs old, who was admitted 
to the Roosevelt Hospital on September 12, 1909 He had been 
troubled with obstinate constipation for about three months, and 
for about two weeks had had distinct periods of partial obstipa- 
tion of the bowels, which were relieved by the use of the rectal 
tube He had had formed movements up to within the past few 
weeks No blood had been noticed m the stools , there had been 
no loss of weight A distinct mass was felt on deep palpation 
over the line of the colon just below the left costal arch. 

Operation, September 13, 1909 Upon opening the abdomen, 
an indurated growth of the colon was found at the splenic flexure 
It was somewhat fixed to the posterior parietes, and numerous 
enlarged glands were felt in the inner leaf of the mesocolon 
The transverse colon was distended Division of the outer leaf 
of the mesocolon, the phienocolic ligament, and a part of the 
gastrocolic omentum allowed mobilization of the colon with the 
growth and glands, and rotation inwards The descending colon 
and part of the sigmoid and of the transverse colon, nineteen 
inches m all, together with the accompanying lymph-glands, were 
excised. The cut ends were inverted, and a side-to-side anas- 
tomosis between the transverse colon and the sigmoid was done 
A cigarette dram was left near the anastomosis, and the wound 
closed to the exit of the drain The operation was difficult and 
prolonged, requiring one hour and forty minutes, and there was 
marked operative shock, for which a saline infusion was given 

Flatus was passed after the first twelve hours, and on the 
third day there were three normal defecations There was a 
slight fecal leakage m the drainage track on the sixth day, which 
ceased spontaneously nine days later The patient was out of 
bed on October 5, and left the hospital, well, on October 15, 1910, 
twenty-seven days after operation He received daily injections 
of the Hodenpyl serum for a period of about three months He 
is now perfectly Avell and attending to his business regularl} His 
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which was quite fixed, apparently originated in the retroperitoneal 
glands. 

There was a gradual diminution in the size of the tumor under 
the mixed toxin treatment, which was kept up until August 29, 
when the patient was temporarily discharged On readmission 
to the hospital September 7, 1910, examination showed that 
the growth had apparently entuely disappeared, but the inguinal 
glands on both sides were still enlarged, and the treatment was 
resumed On November 3, under ether anaesthesia, Dr Coley 
removed the glands to determine if they were sarcomatous or 
hyperplasia due to the irritation of the gluteal injections Two 
glands about the size of a marble were removed from the right 
side and one from the left, and submitted to Dr W C Clark, 
the pathologist to the General Memorial Hospital, who reported 
that they were examples of simple hyperplasia, there being no 
trace of sarcoma Under ether examination, no trace of the 
abdominal tumor could be felt The patient was steadily gaming 
in weight, and his general condition was normal Dr Coley said 
he intended to continue the injections for two or three months 
longer, in order to render a recurrence less probable 

The case was interesting from the fact that it was the only 
case of sarcoma of the testicle, recurrent m the abdomen, in 
which the toxins, m the speaker’s observation, had succeeded in 
causing a complete disappearance of the disease He had had 
four cases of sarcoma of the testis in which he had used the 
toxins immediately after operation as a prophylactic, those 
patients had now been well over three jears He had never cured 
a case of sarcoma of the testis by operation alone 

EPITHELIOMA OF THE LOWER EYELID 
Dr Coley presented a man, 38 years old When Dr Coley 
first saw lnm, February 24, 1910, he presented a cauliflower-like 
growth covering the entire eye, reaching up to the e) ebrow, and 
extending from the outer to the inner canthus Three attempts 
at removal v r ere followed by recurrence Finally, at a fourth 
operation done by Dr Downs, everything back into the ethmoid 
cells was cleaned out 

OSTEOMA OF THE UPPER END OF THE HUMERUS 
Dr Coley, who showed this patient, said the case was of 
interest from the fact that the X-ray picture very closely simu- 
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feel, and dull on percussion It was freely movable, its excur- 
sions extending from the costal margin down into the pelvis, and 
laterally from the umbilicus to the lumbar region. 

Through a small incision, the tumor was exposed It was 
found to spring from the sigmoid flexure of the colon The entire 
colon was lifted out of the abdominal cavity, a triangular section 
of the mesocolon was then excised, together with the tumor and 
the involved lymph-nodes The wound healed within eight days, 
and the patient left the hospital m about two weeks 

Pathologically, the growth proved to be an adenocarcinoma, 
while the involved glands were inflammatory in character 

LARGE INOPERABLE RECURRENT INTRA-ABDOMINAL SAR- 
COMA FOLLOWING REMOVAL OF A ROUND-CELLED SAR- 
COMA OF THE TESTIS A YEAR BEFORE DISAPPEARANCE 
UNDER THE MIXED TOXINS OF ERYSIPELAS AND BACIL- 
LUS PRODIGIOSUS 

Dr William B Coley presented a laborer, 48 years old, 
whose family history 1 was unimportant, and who gave no history 
of trauma He was operated upon at the Mt Smai Hospital in 
September, 1909, by Dr. A A Berg, who removed the left testicle 
for a tumor of several months' duration A microscopical exam- 
ination of the growth made by Dr F S Mandlebaum, the patholo- 
gist of the hospital, proved it to be round-celled sarcoma 

About six months after this operation the patient began to 
have considerable pain in the left side of the abdomen This 
gradually became more severe, and subsequently a large tumor 
developed m the left hypochondriac and lumbar regions The 
patient was referred to Dr Coley m May, 1910, by Dr Berg, of 
the Mt Sinai Hospital, as an inoperable recurrent case of sarcoma 
of the testicle, with a view to using the toxins He was admitted 
to the General Memorial Hospital and immediately put upon 
the injections with the mixed toxins The initial dose of half a 
minim was gradually increased up to the point of getting a 
moderately severe reaction, with a temperature elevation of 102 
or 103, which was caused by seven or eight minims All the 
injections were made into the gluteal region, and he recehed fhe 
to six treatments a week. 

Physical examination at the time of the patient s a mission 
showed a hard tumor about the size of a fist m the left side or t ic 
abdomen, about on a level with the umbilicus The tumo , 
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turn was forced into the sac It was clear that the testicle was 
covered only by the skin and superficial fascia, thus making the 
diagnosis of superficial inguinal hernia perfectly easy 

This patient was shown, Dr Coley said, first, for the reason 
of the supposed rarity of the condition Dr A A Berg published 
an article on this subject a few years ago in The Medical Record, 
according to which only seventeen such cases were reported m 
the literature Dr Coley said the condition was much less rare 
than was generally supposed They had operated upon fifty 
such cases at the Hospital for Ruptured and Crippled, and upon 
a large number outside of the hospital 

The second reason for showing the case was that it threw an 
important light upon the etiology of this subject Formerly, Dr 
William T Bull and the speaker were inclined to regard this 
type of hernia, as well as the interstitial type, as due to the 
testicles meeting with an obstruction in the region of the external 
ring and following the line of least resistance, i c , upwards In 
the present case there was found a bilateral sac, the one pouch 
extending down to the bottom of the scrotum, the other toward 
the anterior superior spine, the latter containing the testicle These 
sacs, Dr Coley said, he now believed to be practically always of 
congenital origin, and not acquired in the way formerly supposed 
The testis in the present case was easily placed in the bottom 
of the scrotum without sacrificing the vessels of the cord, al- 
though he did not hesitate to sacrifice those vessels m cases where 
cutting the fascial bands alone did not permit placing the testicle 
in the bottom of the scrotum Bevan had shown the comparative 
safety of sacrificing all the vessels of the cord excepting those 
of the vas deferens 

ANESTHESIA BY THE INTRATRACHEAL INSUFFLATION OF 

AIR AND ETHER 

Dr Charles A Elsberg read a paper with the above title, 
for which see page 161 He also demonstrated the apparatus used 
Dr Howard Lilienthal said he had employed this apparatus 
in a number of cases, and he could indorse all that Dr Elsberg 
had advanced m favor of this method of anaesthesia It hampered 
and worried the operator much less than any other method of 
which he knew The speaker said his experience with the method 
was thus far limited to six cases, one an mtrathoracic operation, 
one for the extirpation of a goitre, and the others laparotomy 
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Iated sarcoma, and the probable diagnosis of malignant disease 
was made by a very competent X-ray specialist 

The patient, a boy of sixteen years, while exercising on hori- 
zontal bars at the gymnasium, felt a very sudden and severe pam 
in the upper portion of the right humerus He went home im- 
mediately, and an examination by his brother, who was a phy- 
sician, showed a hard swelling two inches from the upper end 
of the humerus, on the inner side At first it was regarded as a 
fracture, but an X-ray examination was made and showed a bony 
tumor apparently originating m the periosteum and projecting 
about an inch from the normal surface From the X-ray picture 
alone one would almost certainly pronounce it a sarcoma Clini- 
cal examination, however, showed a very hard, nodular, bone-hke 
swelling just beneath the axillary vessels on the inner side of the 
right humerus From the extremely hard consistence of the 
tumor and the nodular type of the swelling, Dr Coley said he 
made the diagnosis of osteoma instead of sarcoma The growth 
had undoubtedly been present for a long time without having 
been noticed by the patient He was sent to the General Memo- 
rial Hospital, and two days later, under ether anaesthesia, a three- 
inch incision was made over the anterior portion of the humerus, 
and carried down to the periosteum The vessels and nerves, 
which lay directly over the tumor, were strongly retracted inwards 
until the base of the tumor was reached This was then chiselled 
off on a level with the normal surface of the humerus 

The tumor proved to be a hard, bony growth, quite typical of 
osteoma and showing no resemblance whatever to sarcoma The 
wound healed by primary union The report of the microscopical 
examination made by Dr Clark, the pathologist of the General 
Memorial Hospital, had just been completed The growth was 
first decalcified and proved to be a pure osteoma 

SUPERFICIAL INGUINAL HERNIA ASSOCIATED WITH UNDE- 
SCENDED LEFT TESTIS 

Dr Coley presented a boy, 16 years old, who was admitted to 
the General Memorial Hospital early m November 1910 He 
had a tumor about the size of a hen’s egg m the inguinal region, 
just above the internal ring, reaching nearly up to the anterior 
superior spine The left scrotum was empty The testicle cou c 
easily b? made out, and on coughing a certain amount of omen- 
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SARCOMA OF THE CHEST WALL REMOVED BY THORA- 
COTOMY UNDER DIFFERENTIAL PRESSURE 

Dr Willy Meyer showed this specimen, which was obtained 
from a man, 33 years old, with a tumor of the right chest wall 
extending from the sixth to the tenth ribs It was excised 
under differential pressure and was found to involve the dia- 
phragm, a portion of which had to be removed The patient 
died on the morning following the operation Secondary hemor- 
rhage into the pleural cavity, which had been closed air-tight, 
was found to have been the cause of death on inspecting the 
wound Pathologically, the growth proved to be an alveolar 
sarcoma 
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cases He could also corroborate what had been said in regard 
to the remarkable rapidity with which these patients recovered 
from the effects of the anaesthetic, m one instance where the 
operation was quite prolonged, the patient, within one minute 
after the withdrawal of the anesthetic, piotruded her tongue upon 
request and gave other evidences of being perfectly conscious 
. Dr Lilienthal expressed the belief that the mirati acheal in- 
sufflation method of anaesthesia would prove of enormous value m 
operations other than those confined to the mtrathoracic cavity 
It seemed particularly indicated m cases of intestinal obstiuction, 
as it obviated the danger of fecal vomiting, with the possibility 
of inhaling septic material into the lung By this method, should 
vomiting occur, the vomitus would be instantly expelled through 
the mouth This fact, he understood, had been demonstrated on 
animals by Dr. Meltzer 

One difficulty that he had encountered with the method, Dr 
Lilienthal said, was to introduce the tube into the trachea The 
technic of this required some practice He had seen Dr Elsberg 
do it m a few seconds 

Dr S J Meltzer, after congratulating Dr Elsberg upon the 
successful working of his apparatus and the care with which he 
employed the method of insufflation m operations upon human 
beings, said that perhaps fifteen years ago he made the observation 
that artificial respiration was m itself an anaesthetic measure 
Others had since made the same observation , it can be demon- 
strated on animals Also by the insufflation method this fact 
can be demonstrated, it contributes to the anaesthesia even when 
air alone is being used Dr Meltzer said he had learned recently 
that certain animals were more susceptible to ether than others, 
it had been found necessary m such cases to give them half ether 
and half air, or even less ether , as soon as this proportion was in- 
creased, the animal stopped breathing completely, although the 
circulation would remain unimpaired 

Replying to Dr Lilienthal, the speaker said that animal ex- 
perimentations had shown that there was no danger of inhaling 
foreign material into the lung with this method of anesthesia 
This had been demonstrated by filling the pharynx of the animal 
with coal dust and by producing forced vomiting, yet in spite of 
this the trachea remained free from foreign material as long a« 
the insufflation was continued. 
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it seems to me, sufficiently justifies the publication of the fol- 
lowing case If any further justification were needed, I would 
say, without in any way w ishing to exonerate myself from the 
blame due to a faulty judgment, that it was owing to such 
skeptical utterances on the part of some prominent surgeons, 
that the present story is there to tell, with its disagreeable ex- 
periences to both my patient and myself 

The patient, a married woman twenty-four years of age, 
weight about seven and a half stone, came to me first about the 
middle of 1909 She presented a typical example of Graves’s 
disease, in which all the main signs and symptoms were present 
There was a large bilateral prominent goitre, exophthalmos was 
very marked and symmetrical The pulse-rate at rest was 90 to 
100 and went up to 130 and 140 on the least exertion or excite- 
ment The patient was rather hoarse, owing to a small tumor 
growing on the front part of the right vocal cord She was 
somewhat anaemic, and amenorrhcea had existed for some months , 
otherwise the history and condition presented nothing special 
She had one child about two years old For several months she 
was treated by medicine and rest without much improvement, 
so on October 13, 1909, I removed the right lobe of the thyroid 
under ether anaesthesia There was nothing specially noteworthy 
about the operation I divided all the vessels as close to their 
entrance into the gland as I could, but did not see anything 
of the parathyroid bodies The adhesions posteriorly were rather 
beyond the average in strength and extent The after-course of 
the case was smooth, the wound healed at once, there were no 
bad symptoms, and the patient returned to her home about a 
fortnight later 

Distinct improvement was the result of this operation, and 
menstruation became noimal, yet it was obvious that there was 
far too much thyroid tissue left, so just six months later, on April 
15, 1910, I undertook the second operation I should say that 
just prior to this second operation, owing to certain skeptical 
utterances by leading surgeons in America and elsewhere, I had 
allowed myself to become imbued with a certain disregard for 
the parathyroids This feeling I am certain will never revisit 
me so long as I live It was owing to it, however, that at this 
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PARATHYROID IMPLANTATION IN THE TREAT- 
MENT OF TETANIA PARATHYREOPRIVA 

BY W. H. BROWN, M R.C S Eng, 

OF VICTORIA, AUSTRALIA 

In Spite of the amount of experimental work done in recent 
times on the functions of the parathyroid bodies and of the con- 
clusions which this work seems to have established, so far, 
at any rate, as their necessity to the bodily economy and the 
special results accruing from their removal or destruction are 
concerned, — a search up and down the reports of the meetings 
of surgical societies m this and other journals during, say, the 
past year will provide evidence of much skepticism on the sub- 
ject m the minds of many surgeons. Moreover, in a recent 
book on the subject (Ochsner and Thompson), after an ad- 
mirable account of experimental work done on the parathyroid 
bodies and a clear summing up of the conclusions reached, it is 
thought necessary to devote a section to the attitude of those 
unwilling to accept those conclusions For this skepticism 
there are perhaps two reasons, one, the difficulty of appre- 
hending the fact of such small and insignificant bodies being 
charged with such great importance to the health of the body , 
and the other, the rarity of human (clinical) instances clearly 
indicating the same facts concerning the parathyroids as have 
been arrived at by the experimentalists This latter point, 
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straight and bunched together, thumb straight and drawn in below 
fingers The description “obstetric position” of hand fairly 
applies The lower limbs also w ere stiff and straight, the ankles 
especially being extended to the utmost She was crying with 
pain and was a most pitiable sight to behold She was given 
chloral hydrate (five grains hourly) and brought back to the 
private hospital After three doses of the chloral, considerable 
relaxation of the stiffness and sleep were produced Next day 
(May 8) she remained easiei, but on the morning of the ninth an 
intensely severe attack of tetany occuried Amyl nitrite was tried 
but had no effect At 10 a m chloroform was administered m 
bed (on this and many other occasions it was noticed that chloro- 
form did not tend to relax the tetany, it rather made it worse 
and sometimes seemed to bring it on when not previously pres- 
ent) She was taken to the operating room and an opening was 
made over and through the right rectus abdominis to provide a 
pocket between it and the subjacent transversahs fascia Into 
this pocket was now slipped the whole thyroid excised liberally 
froin the neck of a good-sized collie dog, which was ready under 
chloroform The openings in muscle and skin were closed In 
the evening another severe attack of tetany occurred, during 
which marked strabismus ivas noticed After four doses of 
chloral (five grains hourly) the patient w T ent to sleep and slept 
all night The catheter was required, and nutrient enemata were 
given owing to the patient's weakness, but no more attacks of 
tetany occurred till the seventeenth, eight days after the implan- 
tation On this date and next day several slighter attacks 
occurred, relieved by early administration of chloral On the 
evening of the eighteenth, another emulsion made from two para- 
thyroids, procured fresh at the slaughter yards, was injected 
This was followed by greatly diminished stiffness and absence of 
any attack for some days, although her condition was very poor, 
the notes mentioning (after the twenty-second) occasionally “gen- 
eral stiffness, depression, and weakness , has to be fed ” 

On the morning of the thirtieth she seemed to be better, feed- 
ing herself , but at 4 p m she had what is described as the worst 
attack of tetany up till then To try and relieve her terrible pain 
and distress I gave her chloroform, putting her quite deeply under 
its influence, but without producing the slightest relaxation of the 
muscles After administrations of bromide of potassium (gr xx) 
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second operation I removed nearly all of the remaining thyroid, 
including, ultimately (though I had not at first intended it), the 
whole of the very large left lobe and most of the greatly enlarged 
isthmus. I left only a piece of the isthmus as big as a large 
walnut at its left lower portion Extensive posterior adhesions 
again made the operation a little more troublesome than it some- 
times is Again the immediate after-course was as satisfactoiy 
as could be wished, healing took place pet ptimatn , and in spite 
of a short sharp rise of temperature on the second and third days 
the patient’s general condition was quite satisfactory 

The operation was on April 1 5 On the nineteenth the nurse’s 
notes mention “ a feeling of stiffness 111 both hands and the left 
leg, with feeling as of pms and needles ” This continued on and 
off, but was so slight and appeared to interfere so little with the 
patient’s general comfort and well-being that not much notice was 
taken of it till the twenty-third, when in the early morning the 
discomfort became marked , by 10 a m the tendency to tetany was 
quite clear, and I realized the true nature of the trouble. I im- 
mediately put her on calcium lactate, ten grains every two hours. 
In the afternoon there was marked and painful tetany Chloral 
hydrate was given (five grains hourly) and she got some relief 
after the third dose Retention of urine occurred, making neces- 
sary the passage of the catheter during two days 

On April 24 I procured five ox parathyroids (from freshly 
slaughtered bullocks), made an emulsion from them by cutting 
them up and then thoroughly pounding them and mixing with 
normal salt solution This, strained through gauze, I injected 
under the skin of the abdomen 

The note on April 26 is, “ much better , hands a little stiff 
if moved ” She continued better, and on May 5 left the private 
hospital to stay with some friends near by Pulse and tempera- 
ture are noted normal I may say here that at the beginning of 
this tetany trouble, 1 e , from April 23 to 25, the temperature 
was raised, reaching as high as 102 2 0 F but ne\er afterwards 
during the course of her illness 

On May 7 (three days after leaving the private hospital), I 
received an urgent message, and found her in a terribly severe 
attack of tetany The hands and arms were rigid elbows bent 
slightly beyond right angles, wrists bent to the utmost extreme, 
metacarpophalangeal j'oints flexed as much as possible, fingers 
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On the seventeenth and again on the nineteenth she had doses of 
pituitary extract, without any obvious effect On the nineteenth 
in the early morning she was seized once more with a typical 
and very severe attack of tetany, the pain was terrible — she 
wished to be put out of her misery Two ox parathyroids kept at 
32 ° F from moment of removal from freshly slaughtered bullock 
were inserted beneath the breast under chloroform After this 
she became much better again, was up, and complained very 
little till July 28 On this date it is noted, “stiff on waking, 
eyes felt stiff during day.” On the twenty-ninth it is noted, 
“ stiffness increasing.” On this date I transplanted from a 
small monkey, which I had piocured some days previously, the 
whole thyroid with certainly two and probably three of its para- 
thyroids into a space prepared beneath the patient’s left sterno- 
mastoid muscle 

From this time on there were no more of the definite attacks 
of tetany, and the patient on the whole was decidedly better She 
was very weak and thin, and was troubled with successive small 
abscesses, two in the eyelids and one in the labium vulvje She 
often complained of pain round heart and burning feeling, chiefly 
in the legs, but the stiffness was noted as being less, certainly up 
to August 15 After this date there was more complaint of stiff- 
ness affecting arms and legs, also round eyes and mouth , of the 
burning sensations and the tightness about the heart On August 
26 a twitching of left arm was noted 

On August 27 an opportunity occurred which I had been long 
on the lookout for, by which I w r as able to secure for implantation 
the parathyroids of a human subject almost immediately after 
death The donor was a man aged fort) -nine, who died of 
Bright’s disease and uraemia I removed within half an hour 
after death three parathyroids and (separately) a piece of the 
thyroid as big as a small walnut, dropped them into normal salt 
solution at 32 0 F , and within an hour had implanted them beneath 
the left rectus abdominis of my patient From this tune on im- 
provement, though slow, was steady and uninterrupted From 
September 3 till the twelfth I find the following notes “ sitting 
up, taking food well, sleeping well , has slight attacks of stiffness 
lasting a few seconds , is outside most of the day , has tightness 
round heart occasionally, appearance has improved markedly, 
some stiffness of legs in walking ” 
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and chloral (gr xxx) by rectum she slept and had a good night 
O11 the succeeding days she suffered much from stiffness and 
pain, though without any well-defined attack On June 2, an 
emulsion was injected made from five dried parathyroids, which 
had been kindly procured for me by Dr Bull, fresh at the Mel- 
bourne abattoirs and dried slowly at a low temperature In 
contrast to all the administrations of fresh parathyroids, we could 
not notice any effect from this administration of the dried glands 
On June 7 two parathyroids, taken directly from a living dog 
(under chloroform), were implanted through a small incision, 
under cocaine, under the left breast This procured much relief, 
for some days scarcely any complaint was made, and the patient 
got up and walked about a little On June 19 complaints are 
noted again of frequent transient feelings of stiffness and pain, 
together with burning feeling in feet and legs She spoke a 
little thickly at times, the words running together The beneficial 
effect of this implantation (of June 7) lasted till after the twenty- 
fourth , after this there were more complaints, and the notes say, 
“ always some stiffness, chiefly of arms, but also legs and mouth 
muscles, also burning feeling in feet and legs ” On June 29 
one parathyroid (all that could be found) from a chloroformed 
dog was implanted beneath the left breast According to the 
notes this did not seem greatly to benefit her condition 

On July 4 it is noted that there was complaint of twitching m 
hands and arms and of a tight feeling round heart This lattei 
was frequently complained of In the evening of the fourth the 
hands were very stiff — relieved by chloral (gr x) On July 8 
the note is, “ stiffness, burning sensations, no appetite, cramps 
increasing ” On the tenth, " heart very troublesome, pulse small 
and irregular, difficulty m breathing, had an attack of stiffness, 
complained of spasm round heart ” On July 12 an emulsion 
made from three parathyroids (bullocks’) was injected On the 
thirteenth she had a “ fit ” which I did not see, but which was thus 
described by the nurse in charge “ face blue eyes fixed and open, 
pupils dilated, frothed at the mouth, skm clammy, urine passed 
involuntarily, unconsciousness complete , during fit, hands flexed 
backwards at right angles to arms” (the exact reverse of what 
usually occurred) The condition was only moderately good 
from the thirteenth to the nineteenth She complained 01 cramp' 
at times, but there was no suggestion of any attack of tetam 
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Very great improvement till July 28 (n days), when symp- 
toms showed signs of returning 

July 29 transplantation of monkey’s thyroid and para- 
thyioids Very little stiffness for 16 days — till August 15, 
from this date symptoms increasing again (but with no dis- 
tinct attacks) till August 27, when human parathyroids were 
implanted Steady improvement after this 1 

From the above it will be seen that the distinctive symptoms 
of parathyreopnva first manifested themselves four days after 
the thyroidectomy, — which seems to be about the usual time, — 
though a distinct attack of tetany did not appear till four days 
later again After this it appeared to us that the symptoms 
could be held in check for from 8 to 14 days, but no longer, 
by the subcutaneous administration (in one way or another) 
of parathyroid The relief afforded by implantation (from 
dogs and oxen) seemed decidedly greater, both as to com- 
pleteness and duration, than that gained from emulsions 

Now as to the various symptoms which manifested them- 
selves during the progress of the case The most striking 
one was, of course, the attacks of tetany, which I have referred 
to and in some measure described These attacks never came 
on quite suddenly, but were ushered in by gradual increase of 
existing discomfort They often lasted several hours with 
varying intensity, ultimately yielding apparently to chloral, 
the more readily if it were given early Consciousness was 
never in the least degree affected by the attacks, but the pain 

l It will be noted that on several occasions thyroid as well as para- 
thyroid was implanted This was done, especially at first when I did not 
find it easy to pick out the parathyroids, as offering a quicker and easier 
method of transplanting at least some of the parathyroids from small 
animals, such as dogs, waiting under chloroform Their small thyroids, 
excised rather widely and with the vessels cut long, were slipped entire 
into the pockets prepared for them But, at the thyroidectomj, I had 
left less thyroid tissue than I usually do, and came to feel anxious lest 
on this account myxoedema should possibly be added ultimately to the 
other troubles That was why, at the final (human) implantation, I 
took a small piece of thyroid as well as the parathyroids This case, I 
think, presents sufficient evidence that it was the parathyroid, not the 
thyroid, treatment which benefited the patient Moreover, thyroid feed- 
ing (by tabloids) was given a thorough trial without any result 
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On September 14 she was sent to her home 20 miles away, 
her weight was six and a half stone 

She called to see me again on October 26, she had gained 15 
pounds m weight since the previous date and was very well in- 
deed, with the exception of a certain degree of anaemia (70 per 
cent ) , also that she had not yet menstruated since April The 
eyes are still somewhat prominent 

The above account is compiled from the notes of the case 
carefully kept from day to day I will now endeavor to give a 
short analytical resume of its course, then discussing at greater 
length symptoms and remedies 

The thyroidectomy (second) was done on April 15 
On April 19, four days later, complained first of nerve 
symptoms, — stiffness of hands and pms and needles m left 
leg 

On April 23 had first attack of tetany 
On April 24 had first paiathyroid emulsion, much better 
till May 7, when very bad tetany occurred, relieved by chloral 
but repeated on May 9 — a very bad attack on this date, im- 
plantation of dog’s thyroid with (presumably) one or moie 
parathyroids, much better till May 17 On this and the next 
day several slighter attacks of tetany occurred 

May 18 parathyroid emulsion injected, better, and no 
attack of tetany till May 30, when there was a very severe 
attack 

June 2 emulsion made from dried parathyroids injected 
No benefit noted 

June 7 implantation of two parathyroids from living dog 
Great improvement for 12 days 

June 19 to June 29 return of symptoms, slight at first, 
increasing in severity 

June 29. one parathyroid transplanted from dog Not 
much improvement Less severe attacks of tetam on Jul> 4, 

8, and 10 Heart specially troublesome during this period 
July 12. parathyroid emulsion injected “Fit” on Jul> 

13 Condition moderately good with no attacks till July 19, 
when there was another very bad attack of tetany Implan- 
tation of tw r o ox parathyroids presen ed at freezing point 
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The Remedies Used — Of all the various lemedies tried, 
only two proved themselves of leal value chloral hydrate (and 
m a lesser degiee chloietone) as a palliative for the attacks, 
and parathyroid With legard to chloral, the good we got 
from it was undeniable, though sometimes it would seem to 
fail us when the attacks were well under way before it was 
given Five grams half hourly or houily w ould often seem to 
check or mitigate an oncoming attack Morphia (gr i/ c ) was 
given twice for the pain 

Pituitary extract was given three times, but did not seem 
to have any particular effect on the case 

Thyroid gland substance (Burrough’s Wellcome tabloids) 
was given a fail li ial, without any result 

Calcium has had great claims made for it in these cases, 
and according to the most recent pronouncements (Ochsner) 
is of the greatest value — is indeed able to take the place of 
parathyroid My experience in this case does not enable me 
m the slightest degree to endorse this opinion At the first 
onset of tetany it was given in doses of io grains (calcium 
lactate) hourly and two hourly This was kept up for some 
days, and later I returned to it several times, giving it most 
thorough opportunities of showing if it could help us It 
never seemed to do so in the least 

Aperients seemed of some little value, sometimes appearing 
to lessen the symptoms when constipation was present 

Parathyi old — This was the one thing on which our experi- 
ence taught us to rely with perfect confidence for lasting 
amelioration of the patient’s condition It was not only in 
keeping off the definite attacks of tetany, but also in greatly 
mitigating the lesser, more constant tioubles (which I have 
referred to above), and so in most maikedly improving the 
patient’s general condition and appearance, that parathyroid 
proved its value Emulsions did good, implantations were 
still better and longer lasting in their effect 

It really was wonderful to see, both to us and to the 
patient’s friends, how a day or two after an implantation all 
tioubles would subside, and the patient would be up and per- 
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and anguish during them were ten lble to witness The arms 
were the most affected, alwajs symmetrically, then also the 
lower limbs, and commonly the muscles about the mouth and 
about the eyes The proptosis seemed worse and pam about 
the eyes was nearly always complained of Also ciamps at the 
heait were suffered, and sometimes on these occasions the 
pulse became, for a short time, weak and irregular This heai t 
participancy m some of the later attacks ga\e some anxiety 
about the immediate outcome 

Apait from these definite attacks of tetany, theie were, 
during much of the time, certain lesser symptoms and signs 
present These were mainly 1 elated to the definite seizures, 
the tendencies or conditions being less marked and more tran- 
sient For example, the hands when at lest, though not rigid, 
would fall naturally into the position which they took during 
the attack, there would be complaint of more or less stiffness 
Burning sensations m the legs weie common, as also was a 
“ crampy feeling ” about the heart When these signs m- 
ci eased m seventy, a definite attack of tetany was, as a rule, 
to be expected 

The temperature, except on two occasions already noted 
at the beginning of the illness, was normal throughout 

The pulse was commonly good, varying from 70 to 90 — 
mostly near the lower limit 

The tongue was clean as a rule, and food was nearly ahvajs 
well taken 

The bowels weie inclined to be constipated Constipation 
w ith clay-colored motions was thought by one of those in close 
attendance on the case to result whenever calcium lactate was 
pushed Emaciation w r as not very marked , w eakness and 
amemia (hsemoglobm down to 60 per cent ) were obseivcd 
chiefly about the middle period of the illness 

The curious “ fit ” noted on July 13 was the only instance 
of unconsciousness, and as I did not see it, I cannot say much 
about it Follow mg immediately after a good dose of paratln - 
roid emulsion I wondered at the time whether it could possibh 
be caused b} too great or sudden absorption of this substance 
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that, as regards all the implantations, healing was peifect, no 
suppuiation evei occuired 

From the fust I made endea\ois to piocme some para- 
thyroid extract, which I know has been on the market both 111 
Europe and America Vassale, for instance, woiked out a 
special method of manufacturing it, and by its aid claims to 
have benefited cases of medical tetany, rickets, and some other 
diseases But the Melbourne chemists and then London agents 
were quite unable to procui e any of it The use of such ex- 
tracts seems, how ever, from recorded cases to have been more 
often disappointing than valuable in cases of tetania para- 
thyreopnva 

What does this case piove’ T think it may be modestly 
claimed that it proves, what, pace the skeptics, was really in 
no need of pionng, that removal of the paiathyioids brings 
about a morbid condition, of which attacks of tetany are one 
of the most striking manifestations Also that no remedy 
of those I used, really amelioiates this condition, except the 
admimstiation, m some w'ay, of parathyroid Is there any 
hope of the peimanent cuie of this morbid condition apart 
from the successful implantation — successful m the sense of 
their permanent leception and life and giowth as part of the 
body — of paiathyroids fiom another body? I think that the 
present case as w^ell as the geneial body of evidence on the 
subject gives little foundation foi any such hope Haber feld 
and Schilder in very recent woik, whose mam result was to 
show r that accessory parathyroids may exist 111 the thymus 
gland, found m three instances (in labbits) where they grad- 
ually, at intervals, removed, as they considered, every bit of 
parathyroid tissue, that the animals ultimately ieco\ered This 
they take to show that the very gradual withdiawal of all 
parathyroid tissue from the body is not necessarily fatal This 
is the only bit of evidence I have been able to find that the 
body can ever adapt itself to do without the parathyroids 
Some results of Kocher seemed to show that the successful 
implantation of thyroid tissue held the parathyreoprivic symp- 
toms m check , but this experience seems to be at variance with 
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haps walking about, cheerful and even merry During such 
periods, until I came to realize then inevitably short duration, 
I could scarcely refrain from letting the patient go home 
But it soon became clear that to keep the patient thus 
comfortable, parathyroids would have to be procuied and 
administered about once a fortnight at the outside Now the 
procuring of fresh parathyroids, whether from bullocks 01 
dogs, is not a convenient or enjoyable undertaking Dr Bull, 
of the Melbourne University, was kind enough at my request 
to procure some parathyroids fiom the Melbourne abattoirs, 
and to dry them carefully and send them to me For some 
reason, however, they proved to be of no use — the only occa- 
sion on which paiathyroid seemed to entirely fail us At my 
earliest implantations I was unaware, while using the paia- 
thyroids of dogs or oxen for this purpose, that the cytolytic 
action of the body fluids on heterologous tissues implanted 
precluded any hope of permanent success Later, though 
aware of this, I still transplanted from those animals because 
the implantations gave more marked and longer lasting results 
than the emulsion It was Professor Osborne, of the Mel- 
bourne University, to whom I had applied for any help or 
guidance he could give me, who suggested the transplantation 
from a monkey He thought that the much less remote kin- 
ship might possibly allow the transplanted organs to survnc, 
and I am inclined to think his idea a correct one, that the 
monkey’s parathyroids did actually survive longer than those 
of the oxen and dogs, and might indeed, unaided, have con- 
feried some permanent benefit on the patient (The monkey, 
I may say, recovered from its operation, was well for a v eek 
then died three days later from a form of paralysis, after 
showing some signs of tetany The wound was soundly 
healed ) But the chance for human transplantation seemed 
too good to be lost — offering, as I believed it did. a still 
stronger hope of happily terminating a most distressing case 
Here again I was helped by learning from Professor Osborne 
that the vitality of removed organs might best be prolonged 
by putting them at once in salt solution at 32 0 F. I may sa> 
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Twelve years ago, at a meeting of the Berlin Medical 
Society, some sui prising lemarks concerning the direct effects 
of gastrostomy upon cicatricial oesophageal stenosis a\ ere made 
by Professor Ewald 1 In discussing a report of successful 
dilatation of a diphtheritic strictuie by Rosenheim, he referred 
to a peculiar observation, which he had made in dealing with 
such benign stenoses, namely, the remaikable circumstance that 
cicatricial stricture, for which gastrostomy had been made, 
nearly always unproved steadily after the stomach fistula had 
been provided and food had been introduced through the fistula 
instead of through the gullet — that is, the strictures gradually 
developed a larger calibre without any other treatment what- 
soever 

He found that his patients who previously could get only 
a small amount of fluid through the stenosis began to take more 
solid foods, and finally were able to eat and swallow almost as 
they did before the appearance of the stricture He observed 
further that, after the gastrostomy, sounds could be passed 
through a previously impassable oesophagus 

Ewald explained these phenomena m the following manner 
After the gasti ostomy is made it becomes possible to fill the 
stomach with food The pull of the full stomach downward 
gradually stretches to some degree the elastic oesophagus Now 
it is fair to assume that such stretching of the gullet length- 
wise would not enlarge the lumen of the tube, but, on the 
other hand, tend to narrow it This is true, but, m Ewald s 
judgment, true only so long as the stomach is full When 
the stomach becomes empty the downward pull ceases Then 
the pressure of the food mass above the stricture has its 
effect upon the stretched and more yielding stnctured segment 
318 
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most expenmental results And the wondei is natuial whether 
the thyroid tissue transplanted did not contain some parathyroid 
tissue 

Experiments point unmistakably tow aids the probability of 
the parathyroids being indispensable to health A most vivid 
example is one of Halsted’s experiments, where cachexia para- 
thyreopnva, having been artificially produced, was cured by a 
successful implantation of one parathyroid in a dog Some 
time iatei this body was dissected out, with the result that the 
dog died 111 tetany within 24 hours (Ochsner and Thompson) 
On the human or clinical side, Ochsner, having earlier conceded 
great value to calcium — a concession which the history of the 
present case does not justify — yet sums up the w^hole matter by 
asserting that the paiathyroid bodies are essential to life and 
that their loss can only be made good by their reinstatement, 
7 c , successful implantation In my own case, I believe that 
the implantation of the monkey parathyroids w r as the first meas- 
me which with any permanence put the patient in a better 
condition Possibly the benefit might have been lasting, 
though one w r ould have much liked to settle that question, I 
could not resist the opportunity of implanting the human 
glands, 

I wrould like to acknowdedge my indebtedness to Dr Bull 
and to Professor Osborne, both of the Melbourne University, 
for assistance in this case To the helpful suggestions of the 
latter I really feel that I owe no small part of the ultimate 


success 
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below may not occupy a position at the most dependent por- 
tion of the sac, the sac sometimes bearing- a relation to the 
gullet like that borne by the ciop of a fowl It is in cases 
of this land that traction of the full stomach has occasionally 
proven a helpful factor, and although it may be somewhat 
suppositional, it can haidly be called unreasonable to con- 
clude that this is due to the downward traction stretching the 
sac m such a way as to bung the opening into the strictured 
segment to a lower point, it being assumed that the tendency 
of the downward pull is to funnel the sacculation 

Such an effect would be possible only befoie the oesopha- 
gus had become quite tough and thickened by scar formation 
The elasticity of the oesophagus in the normal state and m 
the early stages of stricture must be quite well understood by 
any surgeon who has attempted to remove a foreign body 
firmly lodged in the gullet wall with oesophageal forceps I 
have pulled such a foieign body lodged at the crossing of 
the bronchus almost to the level of the cucoid cartilage and 
pushed it downward very neaily to the cardia, and yet it 
was not dislodged from the site at which it was imbedded in 
the oesophageal coats Such quite common observations as 
this give evidence of the mobility and elasticity of the gullet 
Stretching the elastic oesophagus by the pull of the full stomach 
tends to smooth out the folds and wi inkles, and facilitates the 
introduction of the bougie and the passage of food 

Gasti ostomy is curative pa se for another and more 
important reason The rest afforded the oesophagus is of the 
greatest value in allaying the inflammation which precedes or 
attends practically all benign strictures This curative influ- 
ence of gastrostomy has been mentioned by Helferich, 5 Rosen- 
heim, 0 Maylard, 7 Barozzi, 8 and many others, and has, no 
doubt, been noted by every surgeon who has made gastros- 
tomy for stricture of the oesophagus Nevertheless, the value 
of gastrostomy as a curative procedure per se because of the 
effect of the rest which it affords the inflamed oesophagus is 
hardly appreciated In benign stricture of the oesophagus, 
one can often find evidences of inflammation in every stage, 
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More compact masses of food may then squeeze through, the 
food bolus itself acting as a bougie and giadually dilating the 
narrowed lumen 

Ewald reported two cases m which he had made these 
instructive observations In both cases the stenosis had devel- 
oped upon the basis of oesophageal ulcers, and in each case 
the passage of sounds in Ewald’s hands had become impossible 
I am sure that similar unrecorded observations have been 
made by many others after gastrostomy in benign oesophageal 
stenosis I have had m similar cases experiences precisely 
similar to those of Professor Ewald 

The explanation of the phenomena given by Ewald, how- 
ever, can hardly be applied to all cases I do not assume 
that he meant it to apply to all cases After the swallowing of 
a hot or caustic fluid, the mucosa of the gullet may become 
deformed in many ways Among many interesting deforming 
processes are, for example, the complete tube-cast-like separa- 
tion of the mucous membrane described by Strauss, of Sen- 
ator’s clinic , 2 the oesophagitis dessicans superficiahs of 
Rosenberg , 3 and oesophagitis exfoliativa 4 In these condi- 
tions after the mucosa has become loosened from the under- 
lying tissues and thrown into folds or ridges or pockets, it 
is easy to understand that the passage of food or of a bougie 
must be attended with gieat mechanical difficulty It also 
seems fair to believe that the downward traction due to the 
filled stomach must have the effect, in some instances at am 
rate, of smoothing the valve-like folds and irregularities of 
the loosened membrane, thus permitting the passage of food 
through a previously impassable oesophageal lumen 

It is veil understood that the arrest of food abo\e an 
oesophageal stricture, with plugging of the tube, followed b\ 
the futile attempts at contraction and subsequent relaxation 
of the muscularis, produces m a large percentage of cases a 
sac-like or fusiform dilatation abo\e the stenosis * 

In such sac-hke dilatations the opening into the stricture 

* This reference, of course, docs not m am v p\ '’pph to di ertic U 
but relates onh to the sac-lihc dilatations unassoented i ith henna! pro- 
trusion of the mucosa throi«ph a defect in the musculari* 
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Rules laid down twenty years ago to govern the choice 
between gastrostomy and dilatation are misleading Gastros- 
tomy is so simple and safe that it should not be put off until 
the patient is scarcely able to swallow liquids and is being kept 
alive by enemata 

In reading the reports of cases of this kind occurring m 
the practice of others and observing my own cases, I have 
frequently been reminded that m those instances in which 
sounding has been greatly beneficial a gastrostomy had 
preceded 

Maylard, who says that gastrostomy m stricture is only 
palliative, makes a significant statement when he adds that 
the rest given may admit of dilatation being subsequently 
effective, and Cheyne , 13 who observes that "when a patient 
suffering from extensive and impassable stncture is unable to 
take sufficient food to suppoit life and is brought almost to 
the verge of starvation, gastrostomy is called for to avert 
impending death,” adds the following instructive paragraph 
" It will often be found that the rest given to the oesophagus 
by the artificial opening into the stomach produces considerable 
improvement in the stricture, and not infrequently the patient 
can swallow far better than he could before within as short a 
time as a fortnight after the operation This is probably due 
to the diminution of congestion and spasm given by the rest 

As a summary the directly beneficial effects of gastros- 
tomy upon cicatricial oesophageal stenosis may be arranged 
as follows 

1 Gastrostomy renders unnecessary the introduction of 
irritating and fermentable foods into the inflamed or eroded 
oesophagus, thus influencing favorably the infiltrated gullet 
wall 

2 Sti etching of the oesophagus by the pull of the filled 
stomach renders more yielding the strictured segment and 
makes possible dilatation of the stricture by food masses taken 
by the mouth (Ewald) 

3 In the case of valve-like folds and deformities of the 
mucosa, sacculations and angulations of the oesophageal 
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pai licularly in the earlier cases of stricture Soft infiltrations, 
or harder mfiltiations m which are found but few plasma 
cells and a relatively small piopoition of young connective 
tissue, will, if we are coriect m our elementary and estab- 
lished conceptions of inflammation, yield or disappear if rest 
be piovided Ceilamly if ulceiation be piesent the passage 
of food, or what is worse the ariest of food with consequent 
fermentation, must maintain or increase the activity of the 
ulcerative piocess 

The directly beneficial effects of gasti ostomy in cases of 
so-called benign stuctures of the oesophagus are not generally 
recognized 1101 appi eciated 

We have been slow m discaidmg old estimates, which were 
developed m the pre-aseptic era when the performance of 
gastrostomy was attended with considerable danger 

Not a few earnest and progressive surgeons, m dealing 
with benign oesophageal stricture, think only of gastrostomy 
when staivation is imminent and the hand of death is upon 
the patient Otheis, like Lejars 9 and Jacobson , 10 advise 
stiongly against waiting until the hunger death is near before 
this purposeful and dangeiless means of relief is grasped 
Twenty yeais ago Jacobson said, “that the comparison 
of tieatment by gastrostomy and dilatation can hardly be 
made, because the former operation has, in such a large 
number of cases, been performed under most unfavorable 
conditions Much too often it has been put off till the patient, 
scarcely able to swallow liquids, is just kept alive by enemata 
Such patients, worn out by the miseries of slow' starvation, 
often with secondary disease and lung and pleural complica- 
tions, are not m a condition to be submitted to abdominal 
section, and are not likely to respond to the call made upon 
their vitality to unite tw T 0 seious surfaces firmly together, on 
w'hich depends the success of the operation 5 ' 

Gottstem 11 and Dean 12 are representative of a large cla<=- 
of surgeons who believe that, as an operation of expedience , 
gastrostomy is not to be recommended and reserve it a^ an 
operation of necessity' to prevent starvation 
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The reported cases of wounds of the heart show that 71 
cases have been successfully sutured, while 106 have been oper- 
ated upon with fatal result, 11 of the recoveries and 13 of the 
failures were cases of bullet wound As the operation is still 
111 a comparatively new field of surgery, and is looked upon as 
a considerable achievement, it is probable that a large propor- 
tion of the successful results have been reported If, however, 
some of the failuies have not been reported, the mortality of 
60 per cent which the above cases show ma) be an unduly low 
one 

From time to time since 1897 cases have been collected and 
arranged for the purpose of drawing conclusions concerning 
diagnosis, indications for operation, technic, and after-treat- 
ment (Rehn, Wendel, Salomom, Vaughan, Peck, Grisogono) 

The fact that 177 cases have been repoited by 134 operators 
shows that no one individual has had a sufficient number ot 
cases to be regaided as an authority m diagnosis and treat- 
ment, and as the infrequency of the injury itself may preclude 
the possibility of large individual statistics, conclusions must be 
based upon the study of the various observations The publi- 
cation of the following case, therefore, seems justifiable 
324 
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lumen, the downward traction of the loaded stomach tends to 
smooth out these irregularities 

These are curative factors which pertain directly to gas- 
trostomy 

Gastrostomy indirectly favors the relief of benign oesopha- 
geal strictures by providing a gastric fistula for the mainten- 
ance of nutrition while dilatation of the stricture or other 
direct treatment, as tubage or cutting, is being carried out, 
and by providing an avenue for retrograde dilatation or foi 
the practice of Abbe’s string saw, Ochsner’s doubled catheter, 
Dunham’s bow string technic, etc In the latter relation to 
benign stenosis, gastrostomy has an established position, but 
as a curative measure m itself it deserves interested attention 
By this it is not meant that gastrostomy alone will cure 
benign stricture of the oesophagus It will, however, influence 
favorably the course of the process m an unappreciated degree 
If an early gastrostomy is useful in malignant, syphilitic, and 
tuberculous stenosis, early gastrostomy is applicable in cica- 
tricial stenosis for the same fundamental reasons 

In benign stenosis, so long as pulpy, senusolid, or even a 
portion of solid food can be swallowed, dilatation or tubage 
should be practised, but when the point is reached where the 
patient can only swallow liquids, we are slavishly following 
the teachings of pre-aseptic writers if we do not perform 
gastrostomy, not only because of its indirect usefulness, but 
also because of curative value pei se 
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patient He was unconscious and almost moribund Rigidity 
and tenderness were now present in the upper abdomen There 
was flatness over the lower half of the left chest, which pointed 
with almost certainly to an accumulation of blood in the pleural 
cavity The picture was that of concealed hemorrhage, and 
operation seemed to offer the only chance of recovery. 

Opciation — After hasty preparation, ether was administered, 
causing some mcieasc of hemorrhage from the point of entrance 
The external wound was then examined, and exploration of the 
path of the bullet through the chest wall showed no lesion suffi- 
cient to account for the hemorrhage For this reason it was decided 
to explore the pleural cavity 

An intercostal incision five inches long was now made over 
the fifth intercostal space, ending at the sternal border, and the 
pleural cavity opened Respirations now became more rapid 
The lower edge of the upper lobe of the lung was blown forcibly 
through the intercostal opening at each forced respiration, accom- 
panied by a profuse gush of blood from the pleural cavity 
Respirations became somewhat dyspneeic The presenting lobe 
was seized with a clamp and drawn through the opening, thus 
plugging the wound To prevent further effects of pneumo- 
thorax a tube leading from a tank of oxygen was inserted into the 
right nostril The lips were compressed and the left nostril 
intermittently closed at inspiration and partly 7 opened at expira- 
tion The edges of the incision were now retracted and the lung 
remained in a state of two-thirds inflation from the stream of 


oxygen Dyspnoea did not recur 

Inspection of the thoracic cavity showed that its lower half 
was filled with blood A small wound noted in that portion of the 
lower lobe overlying the cardiac area was not bleeding sufficiently 
to account for the haemothorax A small stream of blood oozing 
fiom the cardiac region led to the discovery of a round hole in 
the left lateral surface of the pericardium The costal cartilages 
of the third, fourth, and fifth ribs were now divided and the thir 
intercostal space incised, making a bone flap which was reflecte 
outward The opening m the pericardium was enlarged wit 
scissors and the heart delivered, exposing a round hole in t e 
anterior wall of the left ventricle With the heart held in tie 
palm of the hand three catgut sutures were placed in the ventric e 
wall During this time blood spurted from the hole m the ven 
tricle at each contraction of the heart 
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Case I — The patient was admitted to the Fiost Hospital. 
Chelsea, Massachusetts, on November 17, 1909, on the service of 
Dr George Fenwick He recognized the possibility of operative 
treatment for wound of the heart, and asked Dr Brewster to see 
the case m consultation The following account of the patient’s 
condition previous to operation is taken from the records and 
examination made by Dr Fenwick 

W K , male, twenty-eight, Russian, m attempting suicide shot 
himself m the chest 

Physical Examination — A well-developed and nourished man 
with symptoms of profound shock Pallor was marked, the skin 
was cold and clammy, and the respirations weie rapid No pulse 
could be felt at the wrist There was a maiked alcoholic odor 
to the breath 

Over the fifth rib on the left side directly inside the nipple 
line there was a punctured wound with ragged edges, one-quartei 
inch in diameter The surrounding skin within a radius of three- 
quarters inch was blackened, and outside this area were patches 
of red and white glistening skm Heart sounds were indistinct 
No cardiac dulness could be made out to the right of the sternum, 
and the left border of the heart could not be defined Right chest 
normal On the left side there was dulness in the back and axilla, 
with absence of respiration m the same region Breath sounds 
could be heard, however, m the upper and anterior portion of the 
left chest The dulness shifted with change of position No 
rales were to be heard The palpation of the abdomen was 
negative 

As a result of rest m bed and application of heat and salt 
solution infusion, the patient recovered somewhat from deep shock 
The radial pulse became palpable and of fair character The late 
of pulse and respiration increased gradually Flatness developed 
over the area of dulness in the left chest, and a few rales appeared 
m the upper portion of the left lung No evidences of pericardial 
effusion could be made out 

The heart sounds became fainter and were heard loudest at 
the junction of the fifth costal cartilage and the sternum There 
had been a slight but persistent oozing of blood from the wound 
which seemed to be more constant than could be accounted for 
by the external wound alone 

It was six hours after the injury when we first examined the 
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pleural hemorrhage about 1 5 inches across , the pleural surface of the 
diaphragm immediately opposite this point and o 7 inch to the left of the 
pleuropericardial fold shows a superficial laceration, o\al, 02x03 inch 
the surrounding pleura a little blood-stained The mesial surface at a 
point close to the spinal column, about 1 3 inches behind the aorta and 
near the ninth intercostal space shows an o\al, lacerated wound, 03x05 
inch, the surrounding pleura a little blood-stained, at a point 01 to 05 
inch behind this is a similar laceration 03x06 inch 

Right traversed b> old fibrous adhesions at the apex contains about 
200 cc of blood-stained fluid 


Pericardial Ca-'ity — The pericardium opened along its left-hand bor- 
der by a surgical incised wound running nearly its entire length, the 
cavity contains 50 c c of cttrrant-jclly-likc clot, the left-hand wall of the 
pericardium at a point 05 inch from its reflection upon the diaphragm 
show's the perforating wound above described 4 p iobc introduced into 
the wound of the tih above described and passed successively through the 
wounds of the wall of the left tcnhicli of the heart, the pciicardiuin 
the diaphragm, the left lobe of tin lit ci , tin diaphragm, the lowci lobe of 
the left lung, and the mini wall of the left pU’tial cavity, occupies a 
position nearly horizontal and at an angle of about thuty degnet with the 
sagittal plane from the left bad wards and tnwatdt 

The ■venae cavre and pulmonarj veins on section vicld a small amount 
of red, post-mortem clot 

Heart — Weight, 380 Gm cpicardial f>t fairly abundant, the wall 
of the left ventricle at a point 1 5 inches (3 5 cm) from the apex shows 
a ragged, lacerated wound about 08 inch (2 cm ) in diameter closed b} 
sutures, the posterior surface of the wall at a distance of 1 8 inches 
(45 cm ) from the apex and 06 inch (1 5 cm ) from the left-hand border 
shows an oval, lacerated wound about 08x05 inch (18x12 cm) 
Upon section the cavities of both sides contain a verv little post-mortem 
clot, myocardium light brownish red and fairly firm The wall of the 
left ventricle at the site of the sutured wound shows extensive laceration 


penetrating to the cavity of the ventricle, the wound upon the posterior 
surface is continuous with this laceration through the substance of the 
myocardium, the wound extending obliquclv from before backwards The 


trabeculae of the right ventricle prominent The endocardium shows some 
post-mortem blood-stainmg, the valves and cavities normal Coronary 


arteries normal 

Lungs — Left apex normal, slaty gra> collapsed incompressible, 
flabby, the lower lobe shows the wounds above noted, that near the lower 
border perforating, in addition to these wounds the upper lobe on its 
front and lower border shows a small laceration about 03 inch across, 
the surrounding pleura blood-stained, this wound in the natural position 
of the lung overlies the wounds at the base of the lower lobe Upon 
section grayish red, fleshy, under pressure jieldmg a moderate amount 0 
blood-stained watery fluid , the bronchi empty , the bronchial mucosa 


dark red . 

Right apex normal, the front grayish red, the back bluish red , air y 
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After the manipulation of placing the sutures, the hemorrhage 
steadily increased and it was necessary to make a second closure 
A considerable amount of blood had been lost m the interval 
The final suture was an over-and-over continuous catgut, which 
seemed to be more efficient than the interrupted sutures which 
had been applied first This may have been due to the fact that 
the tension extended over a larger area of heart muscle During 
the introduction of the last suture manual compression of the 
vessels at the base of the heart was found to control the loss of 
blood During the time of the compression the heart contractions 
became very rapid and weak, while on relief of the pressure there 
was a noticeable improvement m the heart action 

Although the hemorrhage was completely checked by the 
final suture, the contractions soon became so feeble that heart 
massage was necessary to maintain the heart-beat until the open- 
ing in the pericardium had been closed At this moment the 
contractions became fibrillary m character and soon ceased en- 
tirely, at which moment the operation was abandoned 

The following is an abstract from the autopsy report by 
George B McGrath, Medical Examiner for Suffolk County, 
Massachusetts • 

The front wall of the chest is opened by a surgical incision m the 
second intercostal space, beginning near the anterior axillary line, contin- 
ued forward and downward across the costal cartilages of the third and 
fourth nbs close to the sternum, thence outward through the fourth 
intercostal space to a point near the midaxillary line, the incision corre- 
sponding m a general way with that on the outer surface of the body 
The fifth rib, at a point 35 inches from the middle line and at its junction 
with the costal cartilage, shows an oval, ragged wound about 02 in 
across, extending through it, the surrounding muscles contain a little 
sooty substance Reflection of the divided ribs shows the opened peri 
cardial sac and the exposed outer border of the left ventricle, upon which 
is a ragged wound closed by several sutures 

Thorax — Height of diaphragm fourth rib on right side, on the left 
indeterminate 

Pleural Cavities — Left contains 500 cc of firm, currant-jelly-like 
clot, the left lung collapsed, the inner surface of the lower lobe on its 
lower border shows a laceration about 1 5 inches across, the lower surface 
of the lobe close to its lower border and near its inner surface shows an 
oval, lacerated wound 02x04 inch, immediately opposite which on the 
posterior and inner surface of the lobe is a similar wound of the same 
size, the mesial surface of the parietal pleura close to the diaphragm shows 
an oval wound about 03 inch in diameter, surrounded by a region of sub- 
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area is not a difficult surgical procedure, and that the heart 
possesses a surprising resistance to the trauma of manual 
and instrumental manipulation The hemorrhage of the six 
houts previous to operation and the blood loss resulting from 
faulty technic and a tearing out of sutures m ere doubtless the 
leading factors which contributed to the fatal result 


Via i 



The following discussion of the symptomatology, mdica 
tions for operation, and treatment of such injuries is base 
upon the above experience, and upon the study of a large 
number of cases reported by other writers 

Diagnosis of Heart Wounds — The existence of a woun 
m the heart is frequently suspected though not confirme 
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crepitant throughout, the pleura without markings Upon section dark 
grayish red and wet, yielding abundant bloody froth 

Abdomen — Peritoneal cavity (continued), between the left lobe of 
the liver, the stomach, and about the spleen is a small amount of red clot 
the upper surface of the left lobe of the liver at a point 1 3 inches (3 2 
cm ) from the middle line and a like distance from its attachment to the 
diaphragm shows an oval, lacerated wound about 02x03 (o 50 x o 75 
cm ) surrounded by a zone of blood-stainmg , the under surface of this 
lobe close to its posterior border shows a stellate, lacerated wound, the 
opened portion of which is 05 cm across, lines of fracture radiating 
from it, the wound contains a little blood-clot The peritoneum of the 
front and upper portion of the stomach (cardia) shows a superficial 
laceration about 1 inch across, the surrounding peritoneum blood-stamed 
within a region about 4 inches across, continuous with this laceration is 
a ragged wound of the tissues between the diaphragm, continued into the 
second of the wounds in the latter above described 

Stomach — Contains 500 cc of brownish, soup-like material without 
significant odor, in which are fragments of undigested meat, the mucosa 
of the cardia shows mottled bluish red discoloration, at a point opposite 
the laceration of the peritoneum above noted presenting a superficial 
tear about 05x01 inch ( 1 25 x o 25 cm ) , the mucosa in general yellowish 
gray and lustrous, that of the lesser curvature mottled with small punctate 
hemorrhages 

Lxvei —Weight, 1790 Gm , light yellowish brown, surface presents a 
faint “ gram leather ” appearance , the left lobe m its posterior border 
shows the wound above described Upon section of similar color , muddy , 
consistence somewhat diminished 

Dissection m the region of the wound on the inner wall of the left 
pleural cavity shows opposite the intervertebral disk a ragged wound 
penetrating the upper border of the tenth rib close to its articulation, 
lying upon the fragmented border of the rib at a point about 1 inch from 
the median line is a leaden slug 07 cm m diameter, point outward, the 
base slightly flattened, imbedded in the intercostal muscle 

(Note — From a study of the wounds above described, it appears that 
the bullet, entering the front wall of the left side of the chest near the 
nipple line, penetrating the skm, subcutaneous tissues, the fifth rib, the 
pericardium, passed through the wall of the left ventricle obliquely from 
before backwards, opening the cavity of the ventricle, passed outward, 
penetrating the diaphragm, passed through the left lobe of the liver close 
to its posterior border, again penetrating the diaphragm passed through 
the lower lobe of the left lung, passed out of the left pleural canty through 
a wound in the ninth intercostal space, becoming embedded m the inter- 
costal muscles close to the upper border of the tenth rib, its direction 
from before backwards towards the middle line at an angle of about 30 
degrees with the sagittal plane and in a plane with the horizontal ) 

While the technic of the operation was faulty m man} 
respects, u e became convinced that the exposure of the cardiac 
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m our own case, rendei the diagnosis of heart injury uncer- 
tain Flatness at the base of the left chest with symptoms 
of hemorrhage indicate at least haemothorax This accumu- 
lation of blood may come from the lung or from the pericar- 
dium, or from both In many cases this hsemothorax is also 
a hasmopneumothoi ax If the injured vessels alone provide 
the hemorrhage, the neighboring air-passages are at the same 
time opened A wound m the pleural lateral aspect of the 
pericardium may result in pi ofusc hemorrhage from the heart 
into the pleural cavity, but such a w ound is impossible without 
concurrent laceration of that portion of the upper lobe of 
the lung which approximates the pericardial region Thus, 
though the hemorihage may not be essentially from the lung, 
a degree of pneumothorax is also produced 

This extensive accumulation of blood m the pleural cavity 
obscures the left border of the heart dulness and may also 
displace the heait to the right, so that percussion and radi- 
ography may give the same appearance to the right of the 
sternum as in the presence of hsemopericardium Dyspnoea, 
shock, air-hungei . and signs of hemorrhage may all be present 
from lung injury alone If the heart is ti anspleurally injured, 
hsemopericardium does not exist because of the leakage of 
blood into the pleural cavity In such instances, therefore, we 
are deprived of the characteristic symptoms of pericardial ten- 
sion, which are the most conti lbutory m the differential diag- 
nosis of heart wound alone 


Indications foi Opaation — It is evident from the com 
plexity of symiptoms which invariably exists m this group of 
cases, that a definite diagnosis as to the lesions present is 
usually impossible Statistics collected by Luxembourg show 
that the pleura escaped injury in but five of a series of 5 
cases The chances for lecovery from both lung and heart 


injuries must be weighed, then, m most of the cases 

In the well-known publication of Fischer m 1868, with a 
study of 452 cases of heart injury, we are told that 15 per cent 
resulted in spontaneous cure The exact extent of the hear 
mjuiy m these cases is not known, and it is conceivable t a 
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except by operation or autopsy With rare exceptions a 
definite diagnosis is quite impossible Heart injuries are so 
commonly associated with wounds m the lung and pleura, 
that although the latter may be diagnosed, uncertainty invari- 
ably exists as to the heart involvement 

A small proportion of stab and bullet wounds of the chest 
i» confined to the heart, and such cases are most liable to correct 
diagnosis Hemorrhage is confined to the pericardium and 
the anterior mediastinum As the hemorrhage increases, the 
pericardial opening sometimes becomes occluded and the con- 
dition known as “ heart tamponade ” arises As the 
mtrapericardial tension increases and the heart labors against 
it, a group of symptoms develop which are almost pathogno- 
monic of the condition Pam in the arm, a sense of constric- 
tion of the heart, dyspnoea, profound shock, and cold sweat 
are characteristic A whirring sound in the cardiac region 
occurs infrequently Several operators have m common dis- 
covered a symptom which is not noted by others, namely, ab- 
sence of radial pulse m the left wrist, accompanied by a weak 
and scarcely palpable pulse 111 the right wrist (Fischer, Borzy- 
mowski, Tscherniachowski) Luxembourg lays emphasis on 
the feature that in the presence of heart tamponade the symp- 
toms of air-hunger, dyspnoea, and pam, while distressing in 
the recumbent position, are relieved by a sitting posture 
Auscultation and percussion invariably reveal an enlargement 
of the heart area, which is further demonstrated by the radio- 
graph If this enlarged heart shadow is in the line of the 
point of entrance and exit of a bullet, or coincides with that 
area towards which the canal of entrance of a stab wound is 
pointing, further evidence of hsemopericardium is provided 
As this condition of hsemopericardium continues, the right 
side of the heart is compressed, the blood from the large veins 
ceases to enter the auricles, the ventricles are soon empty, 
and the heart, now devoid of blood, ceases to beat 

Although this condition of hsemopericardium may usually 
be recognized and may even be verified by exploratory punc- 
ture (Rehn), pleural complications, such as we have described 
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treatment of these grave cases, which should increase our en- 
thusiasm to interfere We refer to transfusion and the use 
of differential pressure With the exception of those few cases 
in which almost immediate death follows injury to the heart, 
due perhaps to reflex- inhibitory stimulation to the heart or 
respiratory centres, hemorrhage before and during operation 
is ordinal fly a fatal factor when death occurs within 24 hours 
Saline infusions have been administered before and during 
some of the operations reported, with undoubted stimulative 
effect Transfusion introduced at the moment of the comple- 
tion of the heart suture should be of specific value to restore the 
blood-pressure and to provide the heart muscle with working 
material 

Statistics show that 75 per cent of heart injuries are asso- 
ciated with w ounds in the pleura This insures collapse of the 
lung at operation, whether by the mediastinal or transpleural 
route A sudden pathological condition is at this moment 
introduced The lung of the uninjured side must perform the 
oxygenation normally maintained by both lungs The amount 
of blood which reaches this lung is diminished by hemorrhage 
Complete inspiration is restricted by the oscillations of the 
mediastinum to the unopened side, and the complete 
expiration of C0 2 is prevented by the mediastinal movement 
m the opposite direction (Garre and Quincke) The one func- 
tionating lung is therefore restricted m its efforts at vicarious 
compensation Surgeons have been loath to credit a fatality 
from operation for heart wound to the effects of pneumo- 
thorax, for in the presence of profound hemorrhage and man- 
ual and instrumental trauma to the heart muscle the presence 
of air m the pleural cavity would seem to be of secondary 
importance and an inadequate excuse for death It cannot 
be denied, however, that collapse of the lung alone will cause 
changes m the pulmonary circulation, and does m certain cases 
markedly and even fatally restrict the respiratory function 0 
the remaining lung Whether this factor may, m a given case, 
be of great or partial significance, the prevention of this an^ 
gerous element is certainly of value, and the now esta isie 
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complete wounds m the auricles or ventricles were not present 
We are forcibly reminded of the dangers of expectant 
treatment when we recall, that while 15 per cent of cases with 
presumably slight injury may recover spontaneously, 45 per 
cent of the operated cases m 13 years have been cured In 
other words, statistics alone indicate that operative interfer- 
ence offers the best hope of recovery 

Expectant tieatment may be justified m two groups of cases 
of stab and bullet wounds of the thorax First In rare cases 
direct heart injury alone may be suspected from the localization 
and symptoms Intrapericardial tension from hsemopericar- 
dium may develop until a small wound m the heart muscle is 
occluded by the clot formation m the pericardium before the 
fatal results of heart tamponade ensue Careful observation 
of the patient should disclose whether the hemorrhage is re- 
stricted and whether or not the pericardial tension is approach- 
ing the dangerous limits disclosed by the symptoms above re- 
ferred to Second A group of cases m which the remoteness 
of the point of injury, the absence of extreme shock and hemor- 
rhage, the lack of symptoms pointing to mtrapencai dial tension 
justify the presumption that the heart is probably not injured 
and that the lung wound is a small one From such injuries 
of the periphery of the lung, with slight hemorrhage and an 
insignificant amount of pneumothorax, recovery is not un- 
common Such cases should be treated expectantly 

If, on the contrary, the hemorrhage is increasing, or the 
dangers of tension pneumothorax are imminent, even though 
the point of entrance excludes the possibility of heart injury, 
operation is indicated for repair of pulmonary injury and is, 
with the use of differential pressure, more justified than six 
years ago If the pleura and lung are injured and the heart 
cannot be excluded, immediate operation should be performed 
m every case If the point of injury and other symptoms indi- 
cate probable heart injury, with signs either of hemorrhage 
into the pleural cavity or of increasing intrapericardial hemor- 
rhage, operation should not be delayed 

Two new agents are now at our disposal in the operative 
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group of cases, we must again bear m mind that heart injury 
alone is rarely to be considered, and that the pleura and lung 
are also involved (Tschemiachowski) If confronted with the 
symptoms of heart tamponade, namely, hasmopericardium, with 
increasing tension, with absence of signs pointing to intra- 
pleural injury, some method of extrapleural approach through 
the precordial space is indicated The skm incision and bone 
or cartilaginous resection or reflection are determined by the 
position of the entrance wound and by the ducction of the 
entrance canal In other words, given a diagnosis of heart 
injury alone, a skm flap may be reflected which will include 
that part of the heart area designated by the external w r ounds 
The wound canal should then be further explored If injury 
to the base of the heart is suspected, resection of portions of 
the sternum may then be required, together with two, three, 01 
more costal cartilages 

The employment of a skin, muscle, and bone flap is contra- 
indicated for four reasons ( 1 ) Because the size of this flap 
must be previously determined and a definite area exposed, 
which may or ma)' not be the most suitable one for the injury 
at hand Reflecting the layers of the chest v r all one by one, 
on the other hand, enables one to follow' the course of the 
bullet by degrees, disclosing perhaps that the point of injury 
in the heart by no means coriesponds to the skm w'ound (2) 
The reflection of such flaps favors accidental injury to the 
pleura as w r ell as to the intercostal and mammary vessels, w'hich 
cannot be easily picked up until the w'hole flap is reflected An 
unnecessary loss of blood may thus result (Rehn) (3) I n * 
fection has been found to be favored by this flap method, pre- 
sumably causing necrosis of tissue along the edges of the 
flap, both in the bone and muscle layers (4) Air-tight suture 
of an osteoplastic flap is difficult 

Intercostal Incisions — Wilms, Salomoni, Iselin, Floeicken, 
and Rehn have clearly demonstrated the advisability of an 
intercostal incision in the anterior part of the fourth or fifth 
intercostal space, which with separation of the adjoining ribs 
eives free access to both auricles and ventricles They advo- 
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methods of plus and minus pressure to prevent lung collapse 
will undoubtedly reduce the mortality m these operations 
The added advantages m the use of differential pressure to 
dimmish infection by the re-expansion of the lung at the end 
of operation, and its employment to facilitate the transpleural 
approach to the heart, we will again consider under operative 
treatment 

Technic of Operation — It is to be regretted that a review 
of the 177 operations for heart injury which have been re- 
corded discloses no particular technic which one can conclude 
to be the most desirable No one method of approach has 
been conspicuously attended with greater success than an- 
other Few fatalities can be accounted for by the method 
employed, and the unnecessary expenditure of time apparent m 
certain cases may have been due to lack of skill rather than 
to method 

In a large proportion of the reported cases, the extrapleural 
route was selected regardless of the evident involvement of 
pleura and lung For this approach to the heart via the an- 
terior mediastinum at least twenty different skm incisions and 
osteoplastic operations have been recommended The ster- 
num has been bisected and partially resected Two, three, and 
four ribs have been divided and reflected outwards or median- 
wards, or resected for varying lengths with and without the 
cartilaginous portions Flaps of skin, muscle, bone, and pleura 
have been reflected, with division of the ribs at one edge of the 
flap and fracture at the hinge The hinge of such flaps has 
been made toward the median line and away from it Inci- 
sions have been recommended which start vertically over the 
sternum and extend laterally in a direction parallel to the 
underlying ribs The cartilage of several ribs may be divided 
and intercostal incisions made above and below the upper and 
lower divided ribs respectively The rib-and-mtercostal- 
muscle flap may then be sprung away, exposing a window 
Operative rupture of the pleura is admitted in many instances 
wherein the extrapleural route was attempted 

In determining the preferable method of approach in this 
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3 Inflation of the lung discloses the injured areas m the 
lung by the escape of air, facilitating their localization and 
repair. 

4 Differential piessure by maintaining the expansion of 
the lungs prevents the sagging of the heart posteriorly upwards 
and to the left 

5 Both auricles and ventricles are accessible, and the pos- 
terior cardiac wall as well as the anterior 

6 The remflation of the lung at the end of operation, fol- 
lowed by tight closure of the intercostal wound, prevents the 
persistence of pneumothorax which is generally admitted to 
favor infection, the usual cause of death m these cases which 
survive the operation itself 

7 The widely exposed field enables the operator to reach 
and compress the vessels at the base of the heart and control 
hemorrhage 

When the heart area has been exposed by one of the above- 
mentioned methods, although the pleural cavity may contain 
blood, and bleeding wounds of the lung be discovered, the peri- 
cardium should be carefully examined and the possibility of 
heart wound not abandoned, even in the absence of lacerations 
of the pericardium Fourteen cases are now recorded of rup- 
ture of the heart muscle in the presence of an intact pericar- 
dium Wilms explains this at first incomprehensible condition 
by principles of hydrodynamics It presumably occurs only 
in cases of bullet injuries The elasticity of the pericardium 
may allow the bullet to administer a sudden blow upon the 
more resistant contracted heart muscle, which produces a 
rupture rathei than a perforation of the ventricular Avail 
Luxembourg reports a case in which two bullets Avere found 
lying in the anterior mediastinum without perforation of the 
pericardium Both bullets were removed and the operation 
abandoned Death ensued, and autopsy revealed a double 
heart wound which resulted in hmmopencardium and deati 
It would seem, therefore, that m all cases of this group o 
chest injuries the pericardium should be incised if there is 
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cate the division of one or more nbs above or below the incision 
as the case may require, and even the removal of a portion of 
the sternum if the base of the heart is to be reached The 
heart, they claim, may thus be exposed and sutured without 
injury to the pleura ATurther advantage of this intercostal 
incision rests m the fact, that if the pleura is apparently in- 
jured, or if pleura and lung injury is discovered in the course 
of the operation, a lengthening of this incision outwards will, 
with the use of a rib-spreader, expose both the lung and heart 
areas 

This lateral intercostal incision for mtrathoracic suigery 
recommended by Mikulicz, and further advocated by Sauer- 
bruch and Tiegel, has within the past six years become recog- 
nized by mvestigatois in mtiathoiacic pi oblems as pieferable 
to the osteoplastic resection m cases where the thoiax is to be 
closed at the end of operation With the use of a Mikulicz 
rib-spreader, or even with reti action with the usual retractors, 
an operative field will be exposed which few operators can 
appreciate who have not seen it employed It has the addi- 
tional advantage of pei nutting air-tight closuie of the inter- 
costal incision at the end of opeiation by means of a pencostal 
stitch which appioximales the adjacent mtei costal muscles 
One of us has employed this technic in a series of 40 pulmonary 
operations on animals, and is convinced of its practicability 

There is reason to believe that the ultimate technic for this 
gioup of injuries, involving either the heart or lung or both 
will be the employment under differential pressure of a long 
intercostal incision, with spreading of the libs and exposure 
of both the areas in question The advantages may be stated 
as follows 

1 Economy of time With the employment of differen- 
tial pressuie the pleura may be opened wide without hesitation 
There is no loss of time and effort to avoid injury to the pleura, 
which is usually unsuccessfully attempted in the extrapleural 
methods 

2 All anxiety concerning the possible fatal effects of 
pneumothorax is obviated 
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of the heait Law en and Sicvet conclude that in closure of 
the vena cava the lung- and coronary cnculations remain in- 
tact for nine minutes m the labbit, although distinct disturb- 
ances from cerebral anaunta are noted in the interim For 
three minutes the veins may be compressed without disturb- 
ances of either heart or brain They state further that com- 
plications can be lessened if the compression is omitted from 
time to time, even at the expense of a slight loss of blood 
Sauerbruch concludes from experiments that the superior and 
inferior cavre may be compressed for io minutes, in which 
time the hcai t-beat is small and irregular On removing the 
compression, the right ventricle becomes suddenly dilated, and 
the heart-beat momenlaiily ceases A more extensive series 
of experiments by Haecker results in similar conclusions 

We have substantial experimental evidence, then, that 
manual compression of the veins at least is a safe procedure, 
if not employed too long or too continuously, and we may say 
that in our own operation, being already familiar with these 
experiments, the iciiis at the base W'cre held for intervals 
of 1 5 to 20 seconds, distinctly checking the blood leakage and 
facilitating the suture The aorta was undoubtedly partially 
compressed at the same time, and the effect on the heart-beat 
w f as identical with that desci ibed by Haecker and Sauerbruch 
After each tempoiary compression of the vessels, the heart 
seemed less able to i ecover its original rate of contraction , m 
fact, complete cessation and death occurred after the com- 
pletion of the sutuie to the pericardium, within three minutes 
of the last compression We are by no means prepared to slate 
that the compi ession wms the cause of the death m this case 
The hemoirhage befoie operation had been profuse, and even 
greatei dui mg the opeiation, this factor alone being an ade- 
quate cause of death We regret that the compression wrns not 
employed immediately after the pencaidium w r as opened, m 
stead of after attempt at suture without effort to checc 
hemorrhage had failed 

Looking further for means of hmmostasis during heait 
suture, m these cases in which hemorrhage is profuse, w e n 
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any accumulation of blood within it, lest one of these obscured 
heart ruptures be overlooked 

It is at the moment of the pericardiotomy that the critical 
point of these operations sometimes arises All resistance to 
heart leakage which the pericardium may have hitherto pro- 
vided is suddenly removed Our own case provided ample 
illustration of this situation Sometimes the hole in the ven- 
tricle may be small and the hemorrhage slight In some cases 
the blood loss is immediately terrific If violent hemorrhage 
exists, an attempt to check it is of primary importance before 
attempting the suture Loss of blood previous to this moment 
may also have been of great consequence Our own experi- 
ence is a reminder of the futility of attempting to introduce 
a needle without regard to the escape of blood If the wound 
is in plain view, the stream spurting from a ventricle strikes 
the eyes of the operator with surprising accuracy One stitch 
when introduced and tied is seldom enough to check the flow 
Tension on the first stitch with the hope of checking hemor- 
rhage is likely to result m tearing of the heart muscle This 
occurred on two occasions in this case Tension which may 
be endured by the muscle at diastole is suddenly increased at 
systole with resulting tear The trauma to the heart muscle 
causes immediate increased rapidity of contraction, and the 
introduction of sutures under these conditions of violent mo- 
tion and hemorrhage is quite impossible 

Experimental investigation has been helpful in regard to 
possible means of checking this profuse hemorrhage Elsberg 
reports that the rabbit heart will endure a ligature around its 
central portion which will prevent hemorrhage from openings 
near the apex He has successfully sutured such openings, and 
the ligatures have been tolerated for some minutes Few 
wounds in the human heart are suitable perhaps for this 
method, and the contribution from the experiments is more in 
showing the toleration of the heart to such extreme trauma 

Rehn, Haecker, Tigerstedt, Noetzel, Lawen and Siever, 
and Elsberg have determined the length of time vhich animals 
will endure the compression of the great vessels at the base 
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more frequently with drainage than without Rehn and 
Vaughan accept these statistics as evidence that drainage is 
not advisable except in cases where haemostasis has not been 
complete 

We believe that drainage of the pleural cavity should not be 
established at the end of operation for two reasons 

First If a virulent infection has been introduced at the 
time of injury or operation, the introduction of a dram to the 
pleural cavity will be insufficient to check the progress of an 
acute septicaemia If, on the other hand, the infection is less 
virulent and confined to the pleura, there is probably no danger 
in waiting until the symptoms of empyema develop Ad- 
hesions, too, may have occurred in the interim which will tend 
to localize the septic process Drainage may then be estab- 
lished with a suction method, which will dispose of the infec- 
tious material without permitting complete lung collapse 
Second It is a well-recognized fact that the presence of 
pneumothorax favors infection after operation The presence 
of drainage at once establishes this unfavorable condition 
In this connection it should be remembered that a closed 
pneumothorax also favors infection, that is to say, the air- 
tight closure of the thoracotomy wound without previous rem- 
flation of the lung It is quite as important, therefore, to 
obliterate the pleural space before closure as it is to omit drain- 
age If this feature is neglected and the lung is left in the col- 
lapsed state, atmospheric pressure persists m one pleural 
cavity while the normal negative pressure remains in the un- 
opened side of the thorax The resulting inequality m the 
pressure of the two sides of the chest prevents the re-expansion 
of the collapsed lung, and often causes a pleuritic transudate 
which serves as an admirable culture medium To prevent 
this, normal negative pressure in the operated side should 
be restored, either by artificial inflation just before the tying 
of the last wall suture, or by aspiration after the closure of the 
wound If differential pressure is at hand, the former means 

is employed without difficulty 

The resistance of the patient, not only to infection but to 
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possibilities m the use of differential pressuie Sauerbruch, 
in experimental suture of artificial heart wounds with the use 
of negative pressure, has noted that allowing the lung to col- 
lapse within safe limits has resulted 111 a slowing of the heart- 
beat and a concurrent diminution in the hemorihage from the 
heart wound He explains this phenomenon on the basis that 
the collapsed lung retains more blood than is normal to it, 
and that resultingly less blood for the time being enters the 
heart The slowing of the heart-beat, together with slight 
dyspnoea, is a well-known symptom of the effects of pneumo- 
thorax and lung collapse, and many observeis have been im- 
pressed with the control of the pulse-rate by raising or lower- 
ing the differential pressure 

This application of the “Sauerbruch idea ” to heart surgery 
would seem to argue that the heart-rate and the amount of 
hemorihage would be most satisfactory without the use of any 
differential piessure As we have stated above, however, we 
believe that deaths during the heart suture, which have been 
ascribed to the hemorrhage and opeiation, have often resulted 
more especially from the effects of pneumothorax For the 
pievention of this, differential pressuie is necessary Its tem- 
porary omission or reduction to the amount of 3 mm of 
mercury is sufficient to provide the benefits to which we have 
referred, without pei nutting the possible fatal effects of 
pneumothorax 

As regards the technic of the suture itself, little preference 
can be concluded from our own experience, or from that of 
otheis Death has seldom occurred from subsequent leakage 
if the suture is once established, m fact one might even con- 
clude that the kind of material is of comparatively little signifi- 
cance Round needles and interrupted sutures, not including 
the endocardium, are probably to be preferred 

Diainagc — Of 112 cases of stab and bullet wounds of the 
heart which survived the operation itself, 67 (60 per cent ) 
had infections of the pericardium or pleura or both Forg- 
one of these died and 26 recovered (Peck) A study of the 
individual infected cases shows that infection occurred a trifle 
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the blood loss and shock, is undoubtedly increased by the 
restored function of the collapsed lung The balance between 
the pulmonary and aortic circulation is restored to normal, and 
the oxygenating surface is not reduced at this time of need 

Concerning drainage of the pericardium, the consensus of 
opinion is m favor of closure with subsequent aspiration if 
pericarditis ensues 

Statistics — The most recent accumulation of stab and 
bullet wounds of the heart is that of Gnsogono, who adds to 
the statistics of Salomom and Peck eight additional cases, mak- 
ing a total of 1 72 with 69 recoveries In addition to these the 
following cases have been collected from the literature of 1910: 

x Guinard (Bull et mem Societe de CJnr , Paris, 1910, ns, xxxvi, 
162) one case of bullet wound, death 

2 Foederl ( Wtener kltn Wochenschnft, 1910, xxm, No 25) one 
case of bullet wound, recovery 

3 and 4 Rassieur (Journal Missouri Med Assoc , St Louis, 1909-10, 
vi, pp 316-320) one case of bullet wound, recovery, one case of stab 
wound, death 

5 Brewster and Robinson one case of bullet wound, death 

It was a surprise to find that of a total of some 177 heart 
injuries only 24 were produced by bullets The feature which 
is noticeable in the following table of bullet wounds is the 
comparative frequency of wounds of both walls of the ven- 
tricles, while m stab wounds a single wound is the rule The 
percentage of mortality is not unlike that of heart wounds in 
general From the number of stab wounds which have been 
reported one might conclude that bullet wounds are more often 
immediately fatal A large proportion of the stab wounds 
are reported from parts of Europe where knife wounds are 
of more common occurrence 

conclusions 

1 The diagnosis of heart injury is usually difficult 

2 Heart wounds rarely exist without pleural or lung in- 
volvement 

3 Operative rather than expectant treatment is indicated 
in a large proportion of the cases 
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4 Osteoplastic flaps should not be employed 

5 Intercostal incision, with or without subsequent divi- 
sion of nbs, is the preferable method of approach 

6. In certain cases the heart wound may be of sufficient size 
to permit violent hemorrhage at the time of suture In such 
cases interrupted manual compression of the superior and in- 
ferior cavae may be a possible safe procedure; the profuse 
hemorrhage without this compression is of greater danger 

7 Differential pressure with apparatus is by no means 
a sine qua non in all operations for wounds of the heart and 
lungs It is, however, a valuable agent to control the respira- 
tory function, to regulate the heart-beat, and to reinflate the 
lung at the end of operation 

8 Air-tight closure of the pleural cavity with reinflation 
of the lung should be employed when possible , the intercostal 
incision followed by a pericostal stitch is a successful method 
of securing tight closure 

9 Drainage of the pericardium is unnecessary 
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ence of the stones and their infected container, surgeons seemed 
to lose sight of the function and therapeutic value of the gall- 
bladder I confess that formerly I taught that cholecystec- 
tomy was ideal, therefore the operation of choice, getting rid 
at once of an infected, obstructed organ, as well as the irritat- 
ing stones A critical analysis of 86 operated cases, 20 of 
them done this year, has led me to think differently, so that 
my present custom is to never remove the gall-bladder unless 
the conditions present appear to make it imperative. 

The circumstances under winch a cholecystostomy would 
better conserve the interests of the patient may be best under- 
stood by first discussing briefly the indications for cholecystec- 
tomy. 

In the presence of a new growth, particularly primary 
carcinoma not yet advanced too far, no one would think of any- 
thing else than extirpation In the abundance of precaution 
it is also a wise practice when doing cholecystostomy to snip 
out a piece of the gall-bladder for the microscope for fear an 
unsuspected carcinoma may be present 

If the whole thickness of the bladder walls be gangrenous, 
there is no other course to pursue than to remove it How- 
ever, on several occasions I have been able to preserve the gall- 
bladder where the mucosa was frankly gangrenous with the 
musculans and serosa in the earlier stages of the same process, 
by doing cholecystostomy , the mucosa sloughing away and res- 
toration taking place in the other layers 

An enormously dilated gall-bladder, when infected and 
ulcerated, especially if dislocated, should be extirpated I have 
one such bladder half as large as the stomach in my collection 
Perhaps the degree of infection, the ulcers, and position rather 
than the size determined me in this instance 

Empyema of the gall-bladder is a relative indication for 
cholecystectomy Here again the intensity of the infection, not 
forgetting the involvement of other organs, must help to decide 
the question 

The presence of the empyema presupposes closure of t e 
cystic duct Formerly I felt that if there were no bile m the 



THE IMPORTANCE OF PRESERVING THE GALL- 
BLADDER IN OPERATIONS UPON THE 
GALL-PASSAGES.* 

BY JOHN WESLEY LONG, M.D , 

OF GREENSBORO, N C 

« 

The object of this paper is to emphasize the importance of 
retaining the gall-bladder whenever it is possible to do so 
In the upper part of the abdomen the gall-bladder is the 
surgical landmark From this innocent-looking side-pocket we 
must take our bearings always In making the diagnosis, it 
matters not whether the lesion be ultimately found in the 
duodenum, stomach, liver, pancreas, or elsewhere in the neigh- 
borhood, our perspective of the situation is neithei clear nor 
comprehensive if we fail to include the gall-bladder m the held 
of vision, and in differentiating, convict or exclude it from 
complicity in the morbid process 

Just m the proportion that we give the gall-bladder the 
first consideration will its importance manifest itself The 
more one operates the more he realizes the pre-eminence of this 
organ m its relation to its correlated group 

When we remember that more than ten times as many 
operations are done on the gall-bladder as on all the other 
organs m this region combined, the foregoing assertion can 
scarcely be questioned. 

Following the first cholecystectomy by Langenbuch in 1882, 
and observing the oftimes brilliant results obtained, surgeons 
were quick to adopt the method of extirpation m preference to 
drainage Not only cases with positive indications were sub- 
jected to cholecystectomy, but those on the border-line and in 
many instances cases that we know to-day would have done 
quite as w 7 ell or better with a cholecystostomy In the pres- 

^Read before the Southern Surgical and Gynaecological Association, 
December 13, 1910 
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stones had escaped into the liver The patient had been having 
rigors and high fever Prompt recovery followed 

In another instance three square stones one-half inch on 
each facet had ulcerated their way through the side of the 
gall-bladder and into the common duct Drainage of the 
common duct and the gall-bladder brought about peifect recov- 
ery Five years later I opened the abdomen of this same 
patient to remove the appendix and was astonished to see 
how nearly normal the gall-bladder and ducts were In fact 
there was no occasion for questioning their function 

There aie perhaps othei indications for cholecystectomy 
but these are the most common 

The Value of Drainage — iho Essence of Cholecystostomy 
— Drainage is second in importance only to removal of the 
stones, in fact moie so under some circumstances For in- 
stance, removing stones cannot cure a pancreatitis, drainage 
does There is no organ in the body, not excepting the Fallo- 
pian tubes, that being once badly damaged responds more 
effectually to diainage than does the gall-bladder Attention 
has already been called to the fact that acute infection, empy- 
ema, gangrene, obstructed cystic duct, and even perforation 
may be overcome by drainage Moynihan 1 says “ One point 
cannot be too fiequently or too strenuously emphasized, that 
is, that diainage is the secret of success in gall-bladder sur- 
gery ” 

But over and above the value of drainage to the bladder 
itself, drainage is the sine qua non for curing the patient of the 
•wide-spread sequelre of the gall-bladdei infection This is 
best done through and around the gall-bladder True, the 
liver and panel eas may be drained through a tube m the com- 
mon duct, but nevei so safely, and certainly only for the time 
being So important is drainage that when it becomes neces- 
saiy to do cholecystectomy it is a safe precaution to leave the 
forceps instead of a ligature on the cystic duct, m order to be 
able to open the duct and allow a free flow of bile should un- 
toward symptoms develop 

If there were no other reason for retaining the gall-bladder 


* Gallstones and Their Surgical Treatment, Moynihan, p 354- 
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gall-bladder the obstruction of the cystic duct was complete and 
hopeless, but I have come to realize that removal of the stones 
and septic fluid with drainage will, as a rule, restore the patency 
of the duct. On adopting cholecystostomy m preference to 
cholecystectomy in this class of cases, I was at first disturbed 
because the bile did not begin to flow at once or within a few 
hours As experience accumulated, however, I noticed that 
the discharge of bile was established only after a varying in- 
terval, often from three to seven days, m one case on the 
fifteenth day. It would seem that the closure of the duct is 
due not only to the presence of the stones but to swelling of the 
duct mucosa, just as the hypertrophied mucosa of the turbinates 
closes the nostrils It should be set down as a rule that in 
most instances the atresia of the cystic duct is apparent rather 
than real Surgeons have been slow to recognize this fact, 
which once admitted removes empyema from the list of positive 
indications for cholecystectomy 

It must be rare indeed that a stone impacted m the cystic 
duct j’ustifies extirpation of the bladder I have never failed 
to dislodge the stone except it be m a case like the following, 
in which years before the gall-bladder had emptied itself into 
the stomach and the cystic duct and bladder were reduced to 
an impervious cord, literally crushing the imprisoned stones 
into the tissues Drainage had to be made direct from the 
common duct, which, with the hepatic duct and its various 
branches, was filled with soft putty-like stones Lesser grades 
of tissue destruction from stone impaction do not call for extir- 
pation of the bladder. 

Wounds of the gall-bladder are usually considered an indi- 
cation for ablation However, unless the trauma is very de- 
structive it is better to drain, for two reasons first, because 
drainage preserves the gall-bladder; and second, the fear of 
normal bile which may escape into the abdomen, producing 
peritonitis, is unfounded. 

Even perforation from ulceration should not be considered 
an absolute indication for cholecystectomy Only recently I 
drained a bladder that was perforated and most of the fifty 
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centage of pancreatitis complicating diseases of the bile-duct 
system is perhaps the strongest reason that could be advanced 
for preserving the gall-bladder What other means have we 
of dealing with a chronic inflammation of the pancreas? and 
how truly wonderful are the results ! I would like to ask how 
many surgeons present, after feeling of an enlarged, nodular 
pancreas marked the case " doubtful,” and were surprised to 
see a perfect recovery ensue under the beneficent influence of 
drainage Only a little while ago I drained a perfectly normal 
bladder because the patient had chronic pancreatitis, with the 
most satisfactory results 

Drainage is not only essential for the pancreatitis already 
present, but who knows when a healthy pancreas may become 
diseased, therefore it is pertinent to retain tins avenue of 
approach Mayo says, “ I quite agree with you that the gall- 
bladder should be saved wherever possible ” 

I might add that there are other occasional conditions, such 
as irremovable obstruction at the duodenal end of the common 
duct, or indeed, any condition which would justify the opera- 
tion of cholecystentcrostomy — all of which are additional 
reasons for preserving the gall-bladder 
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whenever possible, its intimate anatomical and physiological 
relations to the pancreas would be sufficient justification 
Embryologically it was probably a wise provision to develop 
so necessary an organ as the pancreas, like the uterus, from 
two separate points — one bud arising fiom the posterior wall 
of the primal tube and the other from the anterior wall in con- 
nection with the gall-bladder outgrowth At first the posterior 
bud is the more vigorous, developing a large duct (Santorini), 
but soon the anterior bud forges ahead and fuses with its twin, 
becoming the mam portion with its larger duct (Wirsung) 
As the gall-bladder and pancreas develop and recede from each 
other, only their ducts remain united, but in such manner 
that the function of each organ is in a sense blended with that 
of the other Surely such relations mean something 

The gall-bladder has long since ceased to be regarded 
merely as a storage pouch for bile The disparity between its 
capacity and the amount of bile secreted daily is proof of this 
Rather should it be considered the expansion tank for the bile- 
duct system It has been frequently observed in cases where 
the gall-bladder had long since been destroyed, also following 
removal of the gall-bladder, that there was a marked dilatation 
of the common and hepatic ducts, even the little nub remaining 
of the cystic duct dilating, the dilatation compensating, as it 
were, for the loss of their expansion tank 

Experimental physiology has demonstrated curiously 
enough that pure bile injected into the pancreatic duct will 
cause fatal pancreatitis (Opie, Washington University et al ) , 
while mucus from the gall-bladder mixed with the bile greatly 
modifies its toxicity (Flexner), a cogent reason, it seems to 
me, for preserving this function of the gall-bladder 

It is interesting to note m this connection how often pan- 
creatitis occurs when the function of the gall-bladder is held 
m abeyance by disease We are all familiar with this picture 
Under date of December 2, 1910, W J Mayo writes ‘*Wc 
have made 3870 operations on the biliary tract, and 7 per cent 
of the total had pancreatitis, and 24 per cent out of 469 opera- 
tions on the common duct had pancreatitis ” This large per- 
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wall and the upper layer of the transverse mesocolon The 
descending portion of the duodenum and also a portion of the 
first part were spread out on the antenor surface of the cyst, 
which also insinuated itself to some extent between the layers 
of the gastrohcpatic omentum The gall-bladder lay in direct 
contact with the right aspect of the cyst A vertical incision 
through the peritoneum was made over the most prominent 
portion of the tumor, its tension was decreased by partial evacua- 
tion of the contents by a trocar and canula, and the cyst was 
stripped out of its bed, mainly by the aid of ‘ gaure dissection ” 
The separation was not very easy in consequence of some in- 
flammatory infiltration of the subperitoneal areolar tissue The 
duodenum was first stripped off, and then a connection of 
some four to five inches in length with the inferior vena cava 
was separated The portal \ein and bile-ducts lay behind the 
cyst When the remo\al had been completed the gap in the 
posterior peritoneum was repaned by suture, and the abdomen 
was closed in the ordinary manner The patient made a rapid 
and uneventful rccoveiy from the operation 

The cyst was thick walled and practically unilocular, although 
the interior exhibited some shallow septa, indicating an originally 
multilocular character (Fig 1) Microscopically it was composed 
of dense connective tissue, and no endothelial lining could be 
demonstrated. The contained fluid was milky in appearance, 
suggesting chyle Micioscopical examination, however, demon- 
strated the absence of any fat globules, and this observation 
w r as confirmed by chemical examination, the milky turbidity 
being due to the presence of a colloid substance precipitable 
by alcohol No sugar w r as present Some amorphous bodies 
were seen with the microscope but no cellular elements 

Case II — For permission to use the second case I am in- 
debted to my colleague, Mr Percy W G Sargent 

C J S , aged forty-eight, a carpenter. Except for a history 
of the occasional passage of small quantities of bright blood 
- per anum, the patient had enjoyed good health until eighteen 
days before his admission to the hospital On that day he slipped 
and fell on his back Although no immediate ill-effect was 
'■■'•..experienced, the fall was followed after four days by a dull 
pain i ’ocahzed in the region of the umbilicus This pain gradually 
increa<j >ec * ra seven ty> and during the last six days of his illness 
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RETROPERITONEAL AND MESENTERIC CYSTS OF 

A SIMPLE NATURE. 

BY GEORGE HENRY MAKINS, C.B., F.R.C.S,, 

OF LONDON, 

Surgeon to St Thomas’s Hospital 

The recent presence m my wards of two simple retro- 
peritoneal cysts affords an opportunity for a short review 
of the nature, the clinical characters, and the resulting symp- 
toms of such cysts. 

Case I. — The first case was one of the so-called retroperi- 
toneal variety. H. W, aged thirty, a professional athlete and 
a strong muscular man, had enjoyed perfect health until the 
time at which he came under observation Six weeks previously 
he had sustained a kick m the right hypochondriac region, 
which gave rise to only moderate pam and did not prevent 
his playing the game of football out, and since that date he 
had been playing football regularly. The patient himself was 
the first to notice a swelling beneath the upper part of the right 
rectus muscle, and when examined later by Dr. Macewen a 
subhepatic tumor was palpable 

On examination the prominence of the right rectus muscle 
was obvious, and on palpation a tumor giving the sensation of 
a smooth, elastic, tense cyst, moving freely with respiration, 
and giving a dull note on percussion, was readily felt. 

The only symptoms complained of were those of gastric 
flatulence, and these had been steadily increasing during the 
past three weeks Examination of the urine revealed the pres- 
ence of a trace of bile. The size and position of the cyst, and 
the latency as far as symptoms were concerned suggested a 
subhepatic hydatid, but apart from the presence of the tumor 
no enlargement or displacement of the liver could be detected 

An exploration having been decided upon, a supraumbilical 
incision carried into the abdominal cavity by separation of the 
fibres of the rectus muscle was made. The cyst at once 
presented, covered by the peritoneum of the posterior abdominal 
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multilocular condition was furnished by the presence of septa 
which had undergone atrophic absorption It each case the 
exact situation was at the root of the mesocolon 

In the following two cases the cysts were situated in the 
folds of the mesentery of the small intestine 

Case III — F. T G , aged six Since infancy this child had 
been subject to attacks of abdominal pain, the onset of pam 
being shortly followed by vomiting The action of the bowels 
had always been regular. For six weeks before the date of 
admission to the hospital these attacks of pam and vomiting 
had been becoming more frequent and severe, the child began 
to lose flesh, and the abdomen became much distended 

On admission to the hospital the child, although thin, was 
healthy in appearance and cheerful between the attacks of 
pam 

On inspection of the abdomen a central prominence was 
apparent, and on palpation a large tumor was detected extend- 
ing from the pubes upward to the costal margin, but most 
prominent m the umbilical region The abdomen was dull on 
percussion except in the flanks and a narrow band of resonance 
above the pubes. The tumor was not tender, and appeared 
freely movable The urine -was normal 

An exploration being decided upon, the abdomen was opened 
by a paramedian incision four inches in length, with outward 
displacement of the rectus muscle A dark-colored cyst at once 
presented, which was emptied of a quart of dark-colored choco- 
late fluid by a trocar and canula The remaining mass was 
then delivered by traction on the large emptied cyst, it proved 
to consist of three additional thm-walled cysts, each about the 
size of a small orange, containing clear colorless fluid, and situated 
between the layers of the mesentery (Fig z) About three 
inches of the jejunum was flattened out and closely applied to 
one of these cysts, and as it appeared probable that stripping out 
of this cyst would dangerously interfere with the vascular supply 
of the bowel, the latter was resected and removed together wit 
the cysts An axial union of the bowel was then made, and t e 
abdomen closed 

The wall of one of the larger cysts beyond the fibrous tissue 
contained bundles of plain muscle-fibre all passing in one direc 
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was acute, the maximum point of both pain and tenderness 
lying just to the left of the umbilicus The pain bore no ic- 
lation to the ingestion of food, and was unaccompanied by 
nausea or sickness The bowels were constipated until a dose 
of castor-oil had been taken The patient himself noticed no 
enlargement m the abdomen until his attention was called to it 
after his admission into the hospital 

On inspection of the abdomen a local prominence was ap- 
parent m the umbilical region, and on palpation this prominence 
corresponded with a tumor of definite outline occupying the 
umbilical and extending into the left lumbar region There was 
marked intestinal distention, with uneven prominence to the left 
and below the level of the umbilicus The suiface of the tumor 
itself was smooth, it was tender on palpation, dull on percussion, 
and a distinct fluid thrill could be elicited 111 it There was no 
evidence of free fluid m the peritoneal cavity, but the feet and 
legs were oadematous The urine had a specific gravity of 1026, 
and apart from the presence of an excess of mates was normal 

The patient was suffering greatly from pain, and an im- 
mediate exploration was performed by Mr Sargent A right 
paramedian incision exposed a large tumor, which after enlarge- 
ment of the opening was delivered onto the surface of the 
abdomen, and its retroperitoneal situation determined The 
peritoneum of the posterior abdominal wall was incised over 
the tumor and the latter dissected out, a proceeding accompanied 
by a considerable amount of hemorrhage The difficulty m 
controlling the considerable parenchymatous bleeding suggested 
the inadvisability of closing the gap in the posterior nail, and 
the edges of the posterior peritoneum were brought up to the 
margins of the anterior abdominal wound and there sutured 
The cavity thus excluded from the peritoneal space was plugged 
with gauze The operation was followed by an uninterrupted 
recovery 

The cyst m this instance appeared to be located between 
the layers of the sigmoid mesocolon and behind the pelvic colon 
The wall consisted of fibrous tissue, amongst which was much 
lymphoid tissue No epithelial lining was determinable 

These two cases repiesent the t3 r pical unilocular retro- 
peritoneal cj'St, though in the first, evidence of an earlier 
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The cyst wall is composed of fibrous tissue, in the multi- 
locular variety the wall is often very tenuous, in the unilocular 
it is much thicker An endothelial lining' is frequently not 
demonstrable The contents, when no secondary change has 
occuired, may consist in a thin, colorless, transparent, lym- 
phatic fluid, or the appearance may be “ chylous " It is note- 
v orthy that in the first of the cases described above, although 
the fluid v as chylous in appearance, no free fat globules were 
demonstrable, neither was any cellular element discovered on 
microscopical examination 

Sccondaiy Changes — Of these, simple enlargement is the 
most common The late of increase is slow, but it may be 
accelerated by injury' The most common accident is hemor- 
rhage into the cyst ca\ lty, under which circumstance enlarge- 
ment may be rapid (Case II) The hemorrhages may be 
recurring, in which case the cyst may' reach an enormous size 
and its wall become greatly thickened by the deposition of 
laminae of fibrin I once drained a cyst of this nature from 
an opening in the left loin, the contents consisted of old 
alteied blood, while the cavity wnth a wall three-quarters of 
an inch thick had leached a size corresponding to a third of 
that of the whole abdomen The cyst w all itself had become 
inseparably connected w'ltli the sunounding structures 

Signs and Symptoms — Inspection of the abdomen may at 
once reveal the presence of a localized enlargement, wdule on 
palpation a definite elastic cystic tumor may be detected and 
a fluid thrill elicited When the cyst is of the unilocular letro- 
peritoneal variety', the position is usually' a fixed one, wdule 
the multilocular cj'sts of the mesentery of the small intestine 
are more irregular in outline, and free mobility is the rule 
The cysts between the layers of the mesentery' of the small 
intestine are moreovei practically central in position, wdule the 
unilocular, although generally' coi responding to the root of 
some part of the mesentery of the large intestine, may be 
situated m almost any' part of the abdomen 

In tw'O of the instances recorded above, the cyst was 
readily' palpated by' rectal examination, and bearing in mind 
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tion The contraction of these fibres had raised the internal 
wall of the cyst into a series of fine ridges There was no 
endothelial lining The child made an uneventful recovery 

Case IV. — E B , aged thirteen, was admitted into the 
hospital with a history of nine days’ obstruction, persistent 
vomiting (stercoraceous on admission), and abdominal distention 
By the rectum a smooth elastic mass could be felt anteriorly 
Mr Clutton opened the abdomen and removed a large group 
of mesenteric cysts, the largest of which involved a knuckle 
of the small intestine which was resected. The two ends of 
the divided bowel were brought out of the abdominal wound, a 
lateral anastomosis between them being established within by 
means of a Murphy button Death ensued three days later 
from acute general peritoneal infection, due to sloughing and 
perforation at the site of the button (St Thomas’s Hospital 
Museum 11 49 a.). 

Origin and Nature of the Cysts . — These cysts are of 
lymphatic origin, resembling in nature the so-called hydrocele 
of the neck, and the multilocular lymphatic cysts of the axilla 
or the spermatic cord 

The unilocular cysts are usually the larger variety as 
far as an individual cavity is concerned, but m most cases 
examination of the interior shows the existence of more or 
less prominent ridges or septa on the wall, indicating an 
original multilocular condition They are most commonly 
situated m a retroperitoneal position, and by appropriating 
to themselves the peritoneum of the mesenteries, tend to 
fix the corresponding portion of bowel and to encroach upon 
its lumen Of the two cysts described above, one originated 
at the root of the transverse mesocolon, the other at the root 
of the sigmoid mesocolon Such cysts have been known to 
change their position — thus in an instance recorded by Narath 
the swelling travelled downwards like a spinal abscess, and 
eventually reached the front of the right thigh 

The multilocular tumors are more commonly situated in 
the mesentery of the small intestine, and are composed of 
separate globular cysts of varying size 
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Diagnosis — The diagnosis must usually be made by the 
process of exclusion A definite opinion is most readily 
reached in the case of young children with cysts situated in 
the mesentery of the small intestine, in them no other cyst 
in a similar high central position is often met with 

In adults a number of cystic tumors need to be taken 
into consideration 

Hydatid cysts perhaps form the most difficult problem, 
as in Case I, where the situation was especially favorable to 
such a diagnosis being made No examination of the blood 
was undertaken, but it may be remarked that the absence of 
eosmophilia might have been determined as a factor in the 
conclusion to be arrived at 

Pancreatic cysts are usually situated somewhat higher in 
the abdomen, they are less movable than the central mesen- 
teric cyst, more frequently accompanied by gastric disturbance, 
glycosuria may be present, also evidence of deficient pancreatic 
digestion on examination of the stools. Again, in the trau- 
matic pancreatic pseudocyst, a history of really severe symp- 
toms is usually to be obtained 

Sarcomatous cysts. In these the rate of growth is more 
rapid, and pam, as in the solid retroperitoneal sarcomata, 
is an earlier and more prominent symptom 

Cold abscess Where the presence of a localized fluctuat- 
ing tumor is the mam or almost only feature, this possibility 
needs consideration, and the case of Narath, in which the 
cyst “ pointed ” in the thigh, shows that considerable difficulty 
may arise The diagnosis will mainly depend on the detection 
of the primary focus of the disease by the ordinary methods 
employed in dealing with an)'- obscure case of tuberculosis 
Ovarian cysts The fact that mesenteric cysts may be 
readily felt on rectal or vaginal examination and that they 
are movable m many instances may lead to some difficulty 
Case III m point of fact did very closely resemble one 0 
ovarian cystic disease It may be noted that rectal examina 
tion usually allows the absence of pelvic anchorage t0 e 
determined, also that elevation of the pelvis may allow t e 
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the possibility of stretching or dragging down of the root of 
the mesentery from its attachment to the postenor abdominal 
wall, the descent of the cysts into the pelvis would naturally 
be expected to occui soonei or later 

Symptoms — In the production of symptoms the behavioi 
of these cysts closely resembles that observed m hydatid dis- 
ease For a long period a latent character is pieserved, then 
augmentation m size of the cysts and giadual mciease m 
the degree of pressure exerted on the surrounding visceia 
may give rise to pam, flatulence, constipation, or actual ob- 
struction of the bowels Thus m Case I symptoms of pyloric 
and duodenal obstruction developed, as also evidence of slight 
pressure on the common bile-duct, shown by the presence of 
bile pigment m the mine In Case III recurring attacks 
of abdominal pam and vomiting weie piobably accounted for 
by changes in the position of the tumor 

The gradual nature of the enlaigement of the cysts, how- 
ever, allows for consideiable adaptation, and serious pressure 
symptoms m the absence of accidental changes in the cysts 
themselves must be regarded as late phenomena Cases I and 
II go to prove that the reception of an injury may result 
m a sudden or rapid increase m the size of the cysts, in- 
dependent of the occurrence of hemorrhage, such increase 
corresponding with the development of definite pressure symp- 
toms In neither were the symptoms severe, but they amply 
sufficed to draw attention to the condition The occurrence of 
mtracystic hemorrhage is a moie important event, for here 
intestinal obstruction may be acute and complicated by symp- 
toms dependent on the loss of blood The actual mechanics 
concerned in the production of obstruction of the bovel vary 
considei abfy, thus the intestine may be stretched as a broad 
ribbon over the prominent cyst as m Case III, the intestine 
may be sunk m a deep hollow between t\\ o c j sts as in Fig 3. 
or small individual cysts may project towards the lumen of 
the bowel as m Fig 2 The tumor by its weight ma\ drag 
on the intestine, or a change m position of the tumor ma\ 
cause an actual kink 



THE ABDOMINAL INCISION— THE REMOVAL OF 
THE WEDGE OF SKIN AND FAT TO FACILITATE 
INTRA-ABDOMINAL OPERATIONS 

BY HOWARD A. KELLY, M D , 

01 BALTIMOHl, MI), 

Professor of G>n«.colof;\ in the John- Hopkins OnI\ereiti 

lx an ailicle on “ Excision of the Fat of the Abdominal 
Wall — Lipcctomy,” 1 I lecommended large excision of skin 
ancl fat from the o\ ei w eiglited abdominal wall m obese 
women Such an opciation serves tlie purpose of reducing 
their aioirdupois, and at the same time lenders tlie patient less 
unwieldy by taking some pounds of fat from a part of the 
body where it is most awdcwaid to cairy it It is also cosmetic 
and serves the purpose of cleanliness This operation, to 
which I gave the name “ lipectomy,” bids fair to be extensively 
used m this country as w ell as abroad It has been considered 
by Wemhold 2 and by A E Maylaid 3 

Dr. May lard, of Glasgow r , m a most interesting and 
thoughtful article on the “ Direction of Abdominal Incisions,” 
describes tw r o cases in which abdominal w’alls w r ere resected, 
removing ten pounds and eleven ounces, and six pounds and 
two ounces, respectively, the incision m each case being 21 
inches in length 

A numbei of surgeons also m oui owm county, without 
having specially reported their cases, have relieved excessively 
obese patients by a similar procedure 

The matter I now wish to speak of, though bearing a 
superficial resemblance to the operation of lipectomy, is rather 
an adaptation of the same idea to another field and for quite 
another purpose 

Every surgeon knows tvell how t he difficulties of mtra 

1 Surgery, Gynrccology, and Obstetrics, March, 1910 

' Cent f Gyn , No 38, Sept 18, 1909, p 1332 

3 Brit Med Jour , Oct 5 , 190 7 , P §95 
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tumor to escape from contact with the finger and take up a 
higher position m the abdominal cavity 

Lastly, the history and symptoms usually accompanying 
an uronephrosis or a distended gall-bladder should usually 
prevent any confusion with either condition 

Treatment — The treatment of mesenteric cysts has been 
sufficiently outlined in the series of cases here reported 

The ideal procedure is enucleation of the cyst and the 
avoidance of any interference with the continuity of the 
alimentary canal In the case of the unilocular retroperitoneal 
cysts, this course may usually be adopted without difficulty 
If changes have led to a so firm fixation of the cyst m its 
bed that the dissection necessary for its enucleation gives rise 
to parenchymatous hemorrhage difficult to control, the method 
successfully adopted by Mr Sargent m Case II is admirable 
In the case of the multilocular cysts, enucleation may be 
impracticable without dangerous interference with the in- 
tegrity of the blood supply, or the condition of the intestine 
when obstruction of any standing is present may render its 
preservation undesirable, it may then be necessary to resect 
the implicated portion of the small intestine, as was done m 
Case III 
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piece of skin and fat is removed the operator then finds it 
much easier to open the abdominal wall and operate than m 
a similar case where he has to retract this embarrassing mass 
of tissue as well 

I like to close such a wound with a fine catgut suture, 
catching a distinct lajcr of fascia about the middle of the 
fat, silkworm gut sutures uniting both skin and fat 
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abdominal opeiations m a stout patient aie often greatty en- 
hanced by thick abdominal walls which increase the distance 
of the tissues to be treated from the surface, compelling the 
operator to woik, as it were, through a long funnel On the 
other hand, almost all abdominal operations, however difficult, 
if they could be tiansported onto the surface of the body, 
would become comparatively easy Any one, for example, 
could cut into a common duct and sew it up or lay bare a 
pelvic ureter without injury if these structures were disposed, 
for example, close to the surface of the body The more 
distant the structure is from the superficial plane of the body 
the moie difficult those delicate opeiations become, just on 
account of the remoteness and for no other reason In some 
cases actual suturing is made impossible by nothing else than 
these vexing mechanical difficulties of the situation, the un- 
get-ativeness of the parts, so to speak This awkwardness I 
have been able to obviate in most instances by a large oval 
excision of the skm and fat down to the abdominal wall, 
removing a skm section either in a transverse or m a vertical 
direction, corresponding to or at right angles with the incision, 
about 8 or 10 inches m length by 3 or 4 inches in width This 
does away with the thickness of the wall down to the fascia, 
while from the fascia inwards the difference between diffid- 
ent abdomens is not great If the patient is excessnely fat, 
one will then naturally do a tegular hpectomy operation, such 
as I have described 111 my previous article This serves the 
same purpose and is done the same as the lesser procedure 
here described I wish, however, here to emphasize the \alue 
of removing wedges of skm and fat in patients who are not 
troubled with obesity, but simply and solely for getting nd 
of a part of the thickness of the abdominal wall and making 
the field of the operation more accessible 

An oial 01 an elliptical excision is made such as that 
figured (Figs 1 and 2), cutting right down to the strong 
fascia overling the rectus and oblique muscles AH bleeding 
vessels ought to be carefully tied It is a good plan I thmk 
to slope the edges of the incision a little inwards \\ hen this 
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trunk/ patient was seized with a sudden, severe pain on the left 
Mdc of the abdomen extending into the flank This soon passed 
off, but left bun feeling weak for a numbei of days, and soon 
after he noted a “ bunch ” on the same side This has been 
present constantly since that time, but not always of the same 
ii/e, has been larger at night than in the morning, and ap- 
parently larger after its possessor had been working Pressure 
of gas m the intestines makes it '‘feel big” The tumor is 
painful when the bladder is full and there is a sense of pressure 
on the growth Voiding of urine gives some relief, but there 
remains afterward a slight soreness about the tumor, the void- 
ing of urine does not, however, reduce the size of the swelling 
'1 he urine lias always been clear At no time have there ever 
been any other urinary symptoms 

Physical llcmmnaUon — A tall, rather spare man, color 
good , no evidence of cachexia No glandular enlargement 
nnvwhere. 

•pfc 0 

The entire left half of the abdominal cavit\ and about one- 
half of the right portion was occupied by a tumor mass, the 
longest diameter running diagonally from left to right, and 
from above downward The tumor was firm, somewhat elastic, 
not notched, smooth, flat to percussion, slightly tender when 
firmly pressed down, and did not change its relative position 
when the patient changed his It did not move with respiration, 
it gave no fluid wave It was impossible to gel w r ell in behind 
the mass There was no tenderness m the costovertebral angles 
The veins in the abdominal wall over the mass w'ere enlarged, 
the picture resembled that of a large ovarian cyst, as a dis- 
tinguished German surgeon, who examined the case before 
operation, facetiously' remarked When the stomach and colon 
w ere inflated they w ere found lying over the tumor 

Urmc Normal color, acid Specific gravity 1030 No 
sugar , no albumin Nothing in the microscopic examination 
Blood White count 15,000 Stained specimen normal Dif- 
ferential count polymorphonuclears 67 per cent, lymphocyte. 
32 per cent, eosinoplnles 1 per cent 

Diagnosis — Before operation the diagnosis ivas uncer am 
It was impossible to differentiate between a large cyst o 
pancreas, a mesenteric cyst, a tumor of the kidney, or som 
new growth from the retroperitoneal glands It seeme a» 



SUPERNUMERARY KIDNEY SUBJECT OF 
CYSTADENOMA. 

REPORT OF A CASE VERIFIED BY OPERATION 

BY FARRAR COBB, M.D , 

AND 

HAROLD G. GIDDINGS, M.D , 

OF BOSTON, MASS 

The case reported is unique so far as the writers have 
been able to find Cases of supernumerary kidney in them- 
selves are very rare We have found recorded in all literature 
but seven such, and in two of these the extra kidneys were 
fused with one of the normal ones The rarity of the con- 
dition makes the case distinctly worthy of presentation, tlie 
more so because the supernumerary organ was not only well 
developed, which was true m none of the other cases, but be- 
cause it revealed a pathological condition (papillaiy cyst- 
adenoma) distinct, definite, and in itself comparatively rare 
as a form of renal tumor 

The operation which revealed this unusual pathological con- 
dition was undertaken for the removal of a very large ab- 
dominal tumor the nature of which was uncertain before the 
operation 

Case— G. R F, June 25, 1909, sixty-seven years, married 
Carriage driver Born in Maine where he has always lived 

Family History — This contained nothing of importance ex- 
cept the following curious statement the patient was one of 
twin brothers, the other of whom had died and at the autopsy was 
found to have only one kidney The cause of death in the 
brother’s case was not known, and verification of the facts \\?s 
impossible 

Past Htstoiy — Unimportant 

Picsent Illness . — About two years ago, while "rolling a 
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Umlei (lie higher power the growth appears as single layers 
of cells cohering on both sides stalks of fibrous tissue, each 
of which carncs a small bloodvessel The individual cells are 
of the low columnar type, with slightly ovoid vesicular nuclei, 
and e\ idcntly belong to the epithelial scries Mitotic figures are 
extremely common 

"Dtaqnous —Papillary cy^tadenoma of the kidney" 

In I*ig i the kidney tissue with the distinct glomeruli 
can be <ecn, and in Fig 2 is shown the border line between 
the renal tissue and the fibrous structure of the new growth 

This case is of particular interest because the third kidney 
t\as fully developed , because the other kidneys were both seen 
and felt, which is not true of all (lie other cases reported, 
because it had its own separate blood-vessels, but lacked a 
meter, and because of the pathological condition for which 
the operation was done One and a half y r ears after the 
operation the patient was in excellent condition and able to 
do Ins woik as a driver of carriages 

Quain’s “ Anatomy',” tenth edition, makes casual mention 
of the fact that the occunence of additional kidneys is ex- 
tremely' rare, but that they may' appear either on one side or 
the other of the vertebral column or in the pelvis A few 
cases of supernumerary kidney' hav c been reported 


Watsov Chev nt reported a case, which in some respects resembles 
that of the writers Clicvnc snjs that the supernumerary ludnej was 
dtsco\crcd during a laparotomv, it was structurally well dev eloped, was 
situated in the right side at the lower part of the spinal column just 
above the pelvic brim three or four inches below the normal kidney on 
that side, and was frcclj movable and had its own ureter and bloo 
supply Clicync's opinion was that the svmptoms of abdominal pain an 
indigestion, for which his operation was undertaken, were caused by tie 
mobility of this supernumerary kidney 

Dnir f mu; related a case of Gavard’s where there were three kidnejs 
situated over the lumbar spine and the ureter of the central ki ney 
opened into the ureter of the right This extra kidney was a sma 
pear-shaped body near the upper margin of the left kidney It ] a n 
distinct ureter, which entered the regular one on the same side a ou 
half an inch below the latter’s exit from its kidney 

In a case reported by the Surgeon-General of the Marme-Hospi 
Service, a miniature kidney occupied the hilum of the left kidney, ei n 



SUPERNUMERARY KIDNEY CYSTADENOMA 


369 

assume that the tumor was retroperitoneal, and the diagnosis 
of choice was panel eatic cyst 

Opeiahon — This was done by Dr Cobb at the Massachu- 
setts General Hospital on June 29, 1909 A six-mch incision 
was made in the median line The tumor was found to be 
retroperitoneal The overlying pentoneum was opened, a tro- 
car inserted into the growth but nothing obtained An in- 
cision was then made into the mass, and after a large amount 
of necrotic, grumous material had been removed, it was dis- 
covered that the growth was m the mam a cyst filled with dark, 
thick fluid and debris, but that this cystic portion sprang from a 
solid mass which resembled a kidney 

The mass lay beside the inferior vena cava, to which it 
was closely adherent and from which it was with great difficulty 
freed No uieter could be found After complete removal of 
the growth, a large gauze drain was left in and the wound 
closed m layers When, from the gross appearance at the 
operation, it seemed probable that the tumor was a cyst con- 
taining kidney tissue, careful search for the light and left 
kidneys was made with the result that both were seen and 
palpated 

Pathological Report — Dr F C Kidner, one of the patholo- 
gists at the Massachusetts General Hospital, made the following 
written report 

“ A tumor 18 cm in its greatest diameter Included in one 
side of the wall is a flattened, rather enlarged kidney which 
on section is apparently normal The tumor evidently had grown 
from one pole of the kidney No ureter is to be made out 
On opening the tumor it is found to consist of a sac of fibrous 
tissue entirely filled with a granular cellular mass apparently 
without structure At the periphery a certain amount of this 
cellular material is adherent, and evidently grows from the 
capsule This is also true on the kidney side, where the growth 
sprouts directly from the kidney substance The material in 
the mass is yellowish and semmecrotic in character 

" Microscopic examination of a piece removed from the 
junction of the kidney and the tumor shows kidney ti^mc 
largely replaced by connective tissue and markedh inflamed 
Growing from this is a mass of vascular, pap.llom?-hke tissue, 
suggesting, under the lower power, papillary c^staderoma 
13 
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In Munro’s case both right and left kidneys were not seen 
palpated. The presence of the right was determined by 
-ay photographs after operation Although there can be 
le if any doubt that two other kidneys were present in this 
e, it would have been moie satisfying if other proof than 
•avs could have been obtained Munro and Goddard did 
suspect the renal origin of tiie cystic tumor, whereas m 
writers’ case it was apparent during the operation that 
anomalous kidney w as connected with the tumor 

REFERENCES 

>nc London Lancet, 1S99, \ i, p 215 
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supplied with a short ureter which ran into that of the parent organ 
It was three-fourths of an inch long and half an inch wide, and weighed 
about i s grammes 

Newman has reported an instance of supernumerary kidney found 
postmortem m a male subject who had died of malignant disease of the 
colon It was a small pear-shaped body lying close to the upper margin 
of the left kidney, receiving its blood supply from a branch of the renal 
artery, and possessing its own distinct ureter, which passed into the 
left ureter half an inch below the pelvis of the left kidney 

Bartlett reported an instance of supernumerary kidney Two kid- 
neys on the left were fused together, though each had its own ureter 
arising separately from its own pelvis and continuing so to the bladder, 
one entering it a quarter of an inch above the other On section a 
distinct demarcation of the two kidneys was not \isible to the naked 
eye, all three were normal in appearance 

Tschundy has placed on record a case of complete double formation 
of one kidney, the upper portion of which was distended and septic, 
the lower part being perfectly normal 

Munro and Goddard reported m 1907 a case of “ Pyeloncphrosis of 
a Supernumerary Kidney” in which the patient, a young man of twenty- 
three, had had indefinite abdominal symptoms from the time he was 
three months old up to the age of eighteen years From then for the 
next five years he ivas free from symptoms, at the end of which time 
they forcibly returned, together with a large tumor Operation was 
undertaken in two stages A cystic condition was relieved by drainage, 
and later a sac was dissected out from the pelvis wdierc it lay attached 
by a ureter to the bladder It was first thought to be a cyst of the 
urachus, but the pathological report stated that the tissue consisted of a 
cyst lined with stratified epithelium similar to that in the pehis of the 
normal kidney The thicker portions of the wall w r ere composed of 
easily recognized renal tissue, containing numerous glomeruli, separated 
from one another by masses of tubules In these places the amount of 
conncclne tissue between tubules corresponded to that of normal kidnej 
For the most part the tubules did not show normal epithelium, though 
occasionally they did The whole picture was one of hydroncphrotic 
kidney 

This case of Munro and Goddard’s in certain respects 
resembles that of the writers’, in each instance there existed a 
large cyst, though in the one presented here there was 
apparently much more kidney tissue than in the other, for in 
the latter, the nature of the growth w’as not recognized until 
the pathologist’s report had been obtained, whereas, in the 
writers' case, as already pointed out, the c\st grew from a 
supernumerary kidney, which grossly as well as microscopic- 
ally resembled a normal one 
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P) elotomy) and second, section of the kidney substance 
(nephrotoni)'-) 

The tendency of the epithelium of the normal pelvis of 
the kidney to piohferate enormously 'when cut and continu- 
ously lirilated deters somewhat from this route of explora- 
tion As an example, m a pyelotomy done by one of the 
authors on a dog, the prolifeiated epithelium resembled a 
malignant growth Pease states that some such epithelial 
proliferation is the rule when the normal pelvis is opened, 
and m one of the animals opcialed by Pease the pelvic 
epithelium proliferated to such an extent as to line the entire 
■wound with squamous cells, piodticing a permanent fistula 
While this is piobably less apt to occur in a pchis in which 
the epithelium has been extensively damaged by long-continued 
irritation, such as might lesult from a large stone, this ob- 
jection yet remains for exploring the kidney with a nearly 
normal epithelium lining the pelvis The flap of fatty tissue 
lccommendcd by Mayo has somcw'hat lessened the chance of 
fistula 

Pyelotomy, according to Eiscndiath, Pcrineau, and others, 
is limited to cases in which there is no infection and in which 
there aie no very large stones 

Nephiotomy, on the other hand, ahvays results in some 
destruction of kidney substance How r ever, the operation of 
nephrotomy cannot be cnliiely done aw r ay with For this 
reason experiments w f erc undertaken to ascertain the amount 
of damage done to the kidney by ■various methods of kidney 
suture, togelhei with a study of the loss of function resulting 
from such procedure The w r ork v T as done entnely on the 
kidneys of rabbits All animals opciatcd on were undo full 
ethei anccsthesia Incisions w r ere made fiom pole to pole in 
the median line, extending through the kidney substance 
These weie sutuied by one of the following methods 

1 Continuous suture of the capsule only 

2 Continuous mattress sutures, in which the suture ma 
tenal was introduced parallel to the cut and this procedure 
repeated until the tissues w r ere approximated 



THE DAMAGE DONE TO THE KIDNEY BY 
OPERATION. - 


BY JAMES E. MOORE, M.D., 

Or MINNEAPOLIS, MINN , 

Professor of Surgery m the Uimersity of Minnesota, 

AND 

J. FRANK CORBETT, M.D , 

Assistant Professor of Surgical Pathology in the Uniyersity of_Minncsota 

At a meeting of this Society last year, a paper was read 
upon essential hemorrhage of the kidney , 1 m the discussion 
of which a great variety of technical methods was described, 
and during which the question naturally arose, “ How much 
is the function of the kidney interfered with by the various 
operations advised, and of these operations which does the 
least damage ? ” The present paper reports an effort to answer 
these important questions by experimental deduction 

With our piesent excellent surgical technic, we are able 
to operate upon all of the organs of the body usually without 
causing the immediate loss of the patient’s life The tendency 
is, therefore, to peiform some very heroic operations, many 
of which doubtless do great damage to the organs Especially 
is this true when operating upon the kidney. We can re- 
move one kidney and have the patient live, but it is yet to be 
demonstrated that the health or life expectancy of a person 
with one kidney is as long as it would be if he had tv, o 
We question whether any life insurance company would insure 
a person who had had one kidney removed, even if it had 
been removed on account of traumatism 

To take up m more detail the question of operation 
•wounds of the kidney at least two general routes for kidney 
exploration are possible, first, section of the pehis (so-called 


*Read before the Acaderm of Medicine in Minneapolis, Oct ", 1910 
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Fig i 



Kidney sutured by Method I This figure shows large accumulation of blood 
about sutured kidney, occurring betw een the peritoneum and the muscles of the posterior 
abdominal w all 


Fig 2 



Kidnej su*uredb\ Method II Transa rse sec- 
tion cut at right angles to long dia—’ctcr Tre 
gross charges indicate onh a pa-t o f the ac _->S 
damage to the tissue 
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Section showing the formation of cysts from cell masses 
occurring m the scar of a sutured kidney after 37 days 
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Section showing atrophic change in the cell masses mcluacd 
m the scar of a sutured kidney 37 days after operation 
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kidney at the end of thirty -seven days In this may be seen completely 
formed scar tissue The most slrihng feature in the sections taken at 
tins stage of repair was the occurrence of masses of epithelial cells in 
the scar tissue These showed evidence of active proliferation, and 
resembled in every respect the straight tubules This tendency toward 
regeneration of parenchyma is but short-lncd, however, for in portions 
of the same kidney we found these masses surrounded by scar tissue, 
beginning to show cystic and atrophic changes (see Figs 14, 15, 16, 
17 and 18) 

At the end of ninety days there was a dense connective- tissue scar 
at the site of the operation In this there were only remnants of 
straight tubules w ith but a semblance of their original histological 
detail The glomeruli m the second zone were often surrounded by a 
marked lymphoid infiltration In portions of the kidney remote from 
the incision there was much deformity of the kidney tubules, with a 
large amount of connective tissue (see Figs 9 and 13) 

Expennients are being done to determine the nitrogen out- 
put after operation by Method II In these experiments a 
nitrogenous equilibrium is first established, the animals are 
then operated, the urine collected at various periods of time, 
and analyses made 

The piolocols of these show great variation 111 the amount 
of nitrogen excreted by opciatcd animals Taking the work of 
Pearce, who has show n the effect of reduction of kidney sub- 
stance on mtiogen output, as a basis, we are led to believe that 
a large part of the functionating kidney, as far as the excretion 
of urine is concerned, has been lost, E\ idences of any loss of 
function depending upon internal secietion are wanting in our 
experiments This apparent chemical corroboration strength- 
ens our belief in the histological demonstration that great 
damage has been done 

Method III — In the kidneys operated on by Method III, in gross 
transverse section only a very narrow- and sharply defined infarct ap- 
peared on the tenth day (Fig 4) On histological examination the 
damage done seemed to be nearly confined to this small area of in- 
farction (Fig 19) In addition to this, however, there were damaged areas 
in the remote portions of the kidney made by the needle puncture That 
the destruction of tissue from these ligatures was very slight may c 
seen in Fig 10 The apparent ingrowth of the straight tubules and tie 
other histological changes in the immediate region of the incision were 
much the same as in the last method, but were much less extensive 
The remote portions of the kidney maintained a nearly normal condition 
except for the lesion suggesting congestion (Fig 12) There was no 
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3 Interrupted sutures transfixing the kidney at the 
pyramidal line and tied around the body of the kidney Three 
sutures were usually used m the case of rabbits, gieat care 
being taken to employ only enough tension to coapt the cut 
surfaces The operated animals were killed at the end of 
io, 37, and 90 days, and the kidneys carefully studied 


Method I — In the experiments in which the capsule only was sutured, 
m two instances large and fatal hemorrhages occurred soon after the 
operation The result of this hemorrhage is shown m Fig 1, as 
seen from the peritoneal side As the essential function of the suture 
is to control hemorrhage, a simple suture of the capsule does not 
recommend itself 

Method II (Mattress Suture) — In the second method, both single 
and double nephrotomies were performed In the single nephrotomies 
at autopsy great disparity in the size of the kidneys was noted At the 
end of ten days the average weight of the operated kidney was found 
to be seven grammes, of the unoperated kidney twelve grammes This 
apparent compensatory hypertrophy was carefully studied, and the fol- 
lowing conditions were noted m the intact kidney where a nephrotomy 
had been done on its fellow there was no demonstrable increase in tie 
number of glomeruli, the blood-vessels were dilated and somewhat larger 
than normal, and Bowman’s capsule was separated by a considerable 
space from the glomerular tufts These findings suggest congestion 
rather than kidney reproduction 

The sutured kidney cut at right angles to the line of suture s lowe 
a large, wedge-shaped infarct including over one-third of the a ney 
substance This at the end of ten days is shown m Figs 2 and 8 
On microscopical study it was found that the damage to the kidney was 
much more wide-spread than the gross lesion indicated On usto ogica 
examination of such a kidney ten days after operation, the in arc ap 
parent in the gross section was found to be composed o necrose 
substance (Fig 7), surrounded by connective-tissue cells that ia grown 
in from the capsule (Fig 6) Outside of this infarct was a shp 
transition to a second zone, in which were seen dilate tu u cs 0C T , . 

having some exudate in the lumma, flattened glomeru i v 1 ” 

capsules, swollen convoluted tubules, and considerable connec ne 1 

The histological study of the kidney remote from t ie me ° 
showed the glomeruli dilated and surrounded by ,ne ™ 
degenerated capsular cells The tufts in other p aces 1 no 
capsules The number of glomeruli was apparently diminish 
voluted tubules were increased in size, and conducting u 
dilated and deformed In areas there was considerable lymp 

infiltration . , , „ f w 

The gross deformity of the kidney increase wit 1 mi 
operation Fig 3 shows a transverse section through an operated 



EMPYEMA OF THE URETER. 

BY H A. FOWLER, M.D, 

OF WASHINGTON', D C 

Tun question has been raised whether or not the persist- 
ence of normal conti actions in the ureter following a sup- 
posedly complete iemo\nl of the kidney of the corresponding 
side is evidence of some icmaimng kidney substance 

In the course of a cv stoscopic examination, in cases of 
grave unilateral lcnal lesion, one not infrequently observes 
that the trigone on the affected side remains motionless, the 
ureteral opening is rigid, and nothing is seen to escape from 
the ureter The difference in the appearance of the two sides 
of the trigone is often pronounced The contrast is particu- 
lai I3' sinking when indigo carmine has been used Jets of 
deeply coloied urine escape fiom the normal opening at fre- 
quent intervals and w ith force The opposite side remains at 
rest and nothing escapes from the opening 

This phenomenon I hav c observed many times m cases of 
stone in the pelvis of the kidney, stone in the ureter, unilateral 
lubeiculosis, and 111 one case of a large abdominal tumor which 
pressed upon and completely occluded the lumen of the right 
uieter It is nalmai to suppose that the removal of a kidney, 
which throws out of function the ureter on that side, is fol- 
lowed, m the course of time, by atrophy of the latter That 
this is tiue seems evident from the htei ature, which contains, 
so far as I know, no mention of the peisistence of contractions 
in such a uretei This applies to cases of simple nephrectomy 
where the uretei is not dilated or badly diseased In a case of 
nephrectomy where the meter which is left behind is dilated or 
badly diseased, or possibly contains a stone which was over- 
looked, the conditions are quite diffeient It is possible, under 
such cncumstances, that the presence of infection or o a 
378 
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general connective-tissue production such as occurred in the cases operated 
on by Method II 

When a single kidney was operated on by this method, the remain- 
ing kidney increased m weight but to a very slight degree, from 7 5 to 9 
grammes, while the increase m Method II was from 7 to 12 grammes 
The protocols on the nitrogen output confirm the histological findings 
In the kidneys removed several months after this operation, m some 
instances only a slight line of scar tissue remained, accompanied by very 
little deformity In this method much depends on the technic employed 
Where excessive tension is used (Fig 5), or where the tissues are 
traumatized to a considerable degree, as serious lesions follow this method 
of suture as do the preceding method, but with careful technic excellent 
results are obtained 

To recapitulate, these experiments clearly demonstrate' 
First, that an operation upon the kidney always destroyed 
some kidney substance 

Second, that the section of the kidney did less harm than 
the suturing necessary to control hemorrhage 

Third, that suture of the capsule alone was not sufficient 
to control the hemorrhage and is therefore dangerous 

Fourth, that mattress sutures destroyed a great deal of 
the kidney substance, and that the enlargement of the un- 
operated kidney after a short time was due to congestion from 
overwork and not to increased kidney substance, showing that 
the sum total of kidney substance is reduced by an operation 
Fifth, that the destruction of kidney substance extended far 
beyond the field of operation 

Sixth, that the functional activity of the operated kidney 
was somewhat reduced, and this resembles the finding in 
a contracted kidney due to other causes 

Seventh, that interrupted sutures transfixing the kidney 
at the pyramidal line and tied around the body of the kidney 
did the least damage, and this method therefore is the method 
of suture to be recommended 

Eighth, the use of a figure eight suture penetrating the 
capsule only has been suggested by Dr John W Draper 
Maury in discussing this paper Experiments are now being 
done to show the result of such a suture 
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Further notes on my examination at that time have been lost, 
but evidently the light side was normal, as nephrectomy was 
advised and accepted Dr Balloch, of Washington, removed 
the kidney, which was so large as to require resection of the last 
rib for its removal. The ureter was greatly dilated to a tube 
fully 1 5 cm in diameter. It was ligated and the stump cau- 
terized No attempt was made to remove it as the patient’s 
condition did not justify any further interference, and the pres- 
ence of the calculus in the upper portion of the ureter was 
overlooked The secreting substance of the kidney was com- 
pletely destroyed, and the whole transformed into a pus sac 
enclosing a large phospliatic calculus The calculus was enveloped 
by a quantity of thick, creamy material and masses of thicker, 
firmer debris too large to pass the dilated ureter. 

Since this operation m 1907 the patient lias been free from 
symptoms referable to the kidney or bladder, except for the 
passage of blood-tinged urine on one or tw'o occasions dunng 
1 909 He has had no attacks of renal colic, and has passed no 
stones He came under observation again in February, 1910, 
when lie was admitted to the hospital suffering with anuria He 
then stated that on February 1, he began to suffer with general 
muscular pains and severe headache lasting four days, but with 
no symptoms referable to the kidney On February 14, complete 
anuria developed He was admitted to the hospital at the end of 
the third day of complete anuria At that time he was drowsy, 
stupid, and complained of severe headache and deep pain in the 
right loin On the following morning, while preparing him for 
cystoscopy, lie passed 500 c c of urine, the first urine voided in 
three days. 

Cystoscopy revealed a badly inflamed bladder, particularly 
marked over the base, but no ulcerations were seen The picture 
presented by the ureteral orifices w r as most striking From the 
right ureter a worm-like plug of pus was escaping, being force 
out by each contraction of the ureter, and coiling up on the base 
of the bladder This plug completely filled the orifice of t e 
ureter so that no urine escaped Turning now to the left si e 
of the trigone, an exactly similar picture was seen The on ce 
was completely filled by a plug of pus which extended to the oor 
of the bladder in unbroken continuity, where it was coi e up 
like a worm In watching the orifice, the* ribbon of pus was seen 
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foreign body may be sufficient to keep up lrnlation m the 
ureter and cause a persistence of peristaltic contractions, even 
after the complete removal of the corresponding kidney 

The following observation is unique in my expenence and 
is of interest as bearing upon this paiticular question The 
case is repoited m detail as it presents other points of con- 
siderable interest I have seen no mention m the literature of 
a similar observation The history of our patient follows 

Wm S , aged 41, physician His health was good up to 
1895. At this time he developed the first symptoms referable to 
the urinary apparatus He first suffered with chills and fever, 
which were thought to be due to malarial fever Associated with 
these attacks, however, was considerable pam m the left kidney 
region In 1898 he noticed that the last few drops of unne 
were whitish and contained gritty matenal In 1900 he passed 
the first stone pa ui etlvram At this time he was suffering from 
typical attacks of renal colic After such an attack, on the same 
day or following day, he would pass a stone from the bladder 
These attacks were repeated at intervals of a few weeks up to 
1905, when he passed a stone fiom the kidney too large to escape 
from the bladder Litholapaxy was done under ether, and 
matenal weighing five grams was removed A few days later 
a second crushing operation was performed to remove a portion 
of the stone left at the first seance 

In 1906 he had a seveie attack lasting six da}s, and followed 
by the escape of a “ quart ” of pus from the bladder A few 
days later a stone became impacted in the perineal urethra and 
had to be removed by perineal section Two days after this 
operation, another calculus was caught 111 the urethra, but was 
finally removed by the use of cocaine and oil He continued to 
pass stones at intervals up to 1907, when he first came under my 
observation I was asked to see the patient in consultation to 
determine the condition of his kidneys A cystoscopic examina- 
tion revealed a left pyonephrosis, pus was squeezed from the 
ureteral opening with each contraction of the ureter m the form 
of a round, worm-like mass An X-ray examination disclosed a 
calculus in the left kidney and another in the upper portion of 
the left ureter 
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O pet at ion (Feb 26, 1910) —Under local anaesthesia the 
kidney was exposed through the usual oblique incision The fatty 
capsule was very thin, and the kidney was found directly under 
the incision. Chloroform was now given, and the operation con- 
tinued while the patient was going under the anaesthetic The 
kidney , which was tiemendously enlarged, u r as readily exposed 
h> stripping oft and pushing forward the peritoneum It extended 
far up under the ribs, and the lower pole reached far down toward 
the pelvis No attempt was made to dclivci the organ, as tins 
W’as not necessary, and could not have been done without first 
having opened and drained it No attempt w r as made to control 
hemorrhage by compressing the pedicle, as there u r as such tre- 
mendous distention of the organ as to make hemorrhage unlikely 
A large trocar was first introduced, urine mixed with pus spurting 
out w'lth great force The opening was then rapidly enlarged by 
stretching and the cavity explored by the finger No stone could 
be felt, but the cavity was so large that the exploring finger 
could not easily reach all parts of it The secreting substance of 
the kidney was reduced to a mere shell of parenchyma less than 
one centimetre thick After thoroughly washing out the cavity, 
a large drainage tube was inserted for drainage and the w’ound 
closed. Very little chloioform w T as used and the patient reacted 
well 

During the first twenty-four hours 109 ounces of urine drained 
through the tube. The tube slipped out of the kidney wound and 
w’as removed at the end of twenty-four hours During the second 
day 147 ounces of urine w r as voided naturally, while 128 ounces 
passed the third day Practically no urine escaped into the 
dressings, due, no doubt, to the collapsing of the distended kidney 
and the shutting off of the nephrotomy wound Recovery from 
the operation was rapid The patient walked out of the hospital 
on the twenty-thud day 

On March 10, twelve days after the opeiation, he stated that 
the stone which he had felt in the bladder before the operation 
had passed into the urethra and was being forced out with eac i 
urination A stone about an inch long could be felt in the perinea 
urethra Attempts to milk it forward w'ere unsuccessful, but 1 
w r as sloivly’ forced out by the urine until it finally caught at ie 
fossa and was removed by the patient himself with a ^pair 0 
thumb forceps This stone was pure white, very soft, brea ’ g 
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to be extruded intermittently with each contraction of the ureter. 
As no urine was escaping from the right side to cloud the field, 
opportunity was offered for a prolonged inspection, and to demon- 
strate the sinking, and to us unique, condition to several members 
of the staff present. The ureter on the left side continued to 
expel the worm-like mass of pus intermittently with each con- 
traction during the whole time of the examination, which was 
purposely somewhat prolonged. It was evident the anuria was 
produced by the complete plugging of the right ureter by a plug 
of pus too thick to permit its ready escape Pressure was there- 
fore made over the right kidney Immediately there was a rapid 
escape of the plug of pus, resembling m a striking way the escape 
of ointment from a collapsible tube when pressed upon vigorously. 
This lasted for a considerable time and was followed by a gush 
of urine and pus which soon obscured the field 

Following the cystoscopy, the patient passed a large quantity 
of urine, over 100 ounces during the next twenty-four hours. The 
temperature, which rose to 102 on the morning of the examina- 
tion, fell to normal m the evening The leucocyte count on that 
date was 10,600 For several days his condition was much 
improved, the kidney drained well, but pam m the region of the 
remaining kidney persisted On February 23 he complained of 
uneasiness m the bladder and penis, as though a stone were 
present in the bladder A second cystoscopy revealed the same 
condition of the left ureter as just described. Pus was also 
escaping from the right side, together with considerable urine, 
but it was evident that drainage was not free There was an 
irregular mass lying on the trigone just behind the internal 
urethral orifice, white in color, and looking like a mass of pus 
which had escaped from the ureters An X-ray examination of 
the kidney was negative for stone He voided no urine from 
5 pm of the twenty-third until 4 45 pm of the following day, 
when he passed only 10 ounces The temperature at that time 
was 101 2, pulse 100 He did not void again until midnight, when 
he passed four ounces No more urine was voided nor was any 
obtained by catheter before operation, which took place on the 
morning o'f the twenty-sixth, although repeated attempts were 
made to free the ureter by massage over the kidney and along the 
ureter At the time of the operation the temperature w as 97 and 
the patient was complaining of severe pain in the right kidney 
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was prompt and complete Since the operation the patient has 
passed one stone and another lias been removed from the bladder 
by litholapaxy. The X-ray plate now shows a stone in the left 
ureter of the same shape, size, and location as shown in the plate 
taken three years ago Normal peristalsis was observed m this 
ureter three years after the complete removal of the correspond- 
ing kidne) . 

Remarks — Infection of the ureter as a sequence of kidney 
infection is common Removal of the diseased kidney is fol- 
lowed, in the majority of cases, by the disappearance of the 
diseased condition in the ureter. Empyema of the ureter fol- 
low ing nephrectomy, is, therefore, rare, but does occur, and is 
usually due to a stone m the ureter, as m our case. Israel 
reports a case of emp} ema of the ureter following nephrectomy, 
and stales that he has seen this complication only four times 
m 900 cases of total extirpation of the kidney In his case 
a stone, which -was overlooked at the first operation, was 
present m the vesical end of the ureter 

The persistence of peristalsis in a ureter following a com- 
plete nephrectomy must also be extremely rare I have seen 
no observation of tins kind reported m the literature In Israel’s 
case above refei red to, the diagnosis was made by the cysto- 
scopic picture, pus escaping from the ureteral opening The 
report does not state, however, whether the escape was con- 
tinuous or intermittent While it is probably true that, under 
normal conditions, the presence of urine in the ureter is neces- 
sary to excite peristaltic contractions, it would seem to he 
equally true from our single observation, that the presence of 
a foreign body is sufficient to excite contractions similar m 
type to those seen under normal conditions, even after the 
removal of the corresponding kidney One is hardly justified 
in drawing conclusions from a single observation, but it would 
seem that under certain pathological conditions, at least, peri- 
stalsis does take place independent of any stimulus derive 
from the kidney, and that, therefore, the ability to contract lies 
in the ureter itself, whatever its cause may be Incidenta y 
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up on the slightest pressure, and was little more than a mass of 
phosphatic sand, loosely adhering and moulded into the form of 
a calculus by the urethra 

Two days after leaving the hospital, another stone became 
impacted in the prostatic urethra, and was so effectually blocking 
the channel as to prevent the escape of urine This was readily 
pushed back into the bladder with a Porges catheter and a large 
amount of residual urine withdrawn This stone was later 
crushed at the office under cocaine amesthesia and the fragments 
completely removed at the first sitting 

His present condition is good He is going about attending 
to his practice, feels well, is voiding a large amount of mine, and 
looks the picture of health The urine is pale, turbid with pus, 
acid, specific gravity 1006, and contains more albumin than can 
be accounted for by the pus present Indigo carmine is eliminated 
m exactly fifteen minutes, coloring the urine a deep blue Twenty 
minims of 1 per cent solution of phloridzin were injected A 
positive test for sugar was obtained in fifteen minutes The 
urea is low in the single specimen voided at the office 

Summary — Our patient gives a history of calculous diseases 
of fifteen years’ duration The onset was marked by symptoms 
referable to the kidney He has passed a great many calculi 
Perineal section was performed for an impacted calculus in the 
urethra Another stone was removed from the urethra by milk- 
ing it forward to the meatus Two litholapaxies were performed 
The left kidney was removed on account of calculous pyonephro- 
sis Empyema of the left ureter developed as a result of the 
presence of a calculus, which was demonstrated m the first X-ray 
examination This calculus was forgotten and consequently 
overlooked at the time of the left nephrectomy Infection of the 
right kidney took place, pyonephrosis developed, and complete 
anuria occurred suddenly three years later Anuna was complete 
for three days, and was due to the plugging of the ureter with 
pus Renal retention was partially relieved by massage of the 
kidney and along the ureter, thus dislodging the plug of pus filling 
the ureter. Anuna again developed and nephrotomy of the 
remaining kidney was done This kidney was greath distended 
with urine and pus No stone was demonstrated b\ the X-ray 
and none found at the operation The parenchyma formed a 
mere shell of tissue less than one centimetre thick Reca\ er\ 
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been destroyed and the remaining shell of parenchyma sub- 
jected to great pressuie and distention, but as soon as the 
pressure was relieved, the icmaining tissue quickly responded 
and excreted more than a hundred ounces during the first 
tv, enty-fom hours, and nearly 150 ounces during the next day 
A case repoilcd by Rosenstem is interesting m this con- 
nection A young w omnn had had the right kidney removed 
for calculous disease One and a half years later she com- 
plained of pain in the left kidney, and severe headache The 
urine was cloudy with pus, and examination revealed a stone 
in die remaining kidney Operation was postponed for two 
j'ears, hoping it might be avoided Finally the patient 
demanded an operation for relief of her intolerable suffering 
The kidney was scaicely as laige as a normal organ, the paren- 
chyma was so thinned that the stones were not only felt but 
actually seen through the thinned kidney substance Thirty- 
two stones were rcmoced by opening widely all the calices 
The patient, though desperately ill for a few days, made an 
excellent reco\cry To add further interest to the case the 
stones w’ere found to be pure cystm 

The onty report I lia^c noted in the literature of the last 
few y'ears dealing parliculaily with opeiations upon a single 
kidney is that of Nicohch, of Trieste, w f ho reports four very 
interesting personal cases 



EMPYEMA OF THE URETER 


385 

we find a hint as to the necessity for the removal or destruction 
of the mucous membrane of the ureter after the removal of 
the kidney where the ureter is badly infected Such a ureter, 
if not properly dealt with, may continue to harbor infection 
and furnish a focus from which the other kidney may become 
infected 

Reports of operations upon a single kidney, m the absence 
of the other, as a result either of a congenital defect or of dis- 
ease, are scattered through the literature The number of 
such cases, however, is not large, and m the greater number 
the operation was undertaken for calculous disease. The risk 
of surgical interference, which is always great because of the 
absence of the second kidney, depends further upon the nature 
and extent of the disease for which the operation is to be done. 
Where only slight damage to the secreting substance has 
occurred, and the patient is otherwise m good condition, there 
is no reason why operation should not be undertaken for the 
relief of distressing symptoms, especially where other means 
have failed. This is particularly true of calculous disease, 
where simple nephrotomy can be rapidly performed It is to 
be borne m mind, however, that nephrotomy for calculus, even 
m the simplest case, may be followed by secondary hemorrhage, 
blood escaping either externally through the wound or inter- 
nally into the bladder The cause of hemorrhage m these 
cases we do not understand The possibility of such a com- 
plication makes one hesitate m advising operation under such 
circumstances 

In most cases, however, surgical interference becomes 
imperative, either to relieve conditions which have become 
unbearable, or to save the patient’s life, and no choice is left 
The results obtained under these circumstances, even where 
the kidney is extensively diseased, are astonishing. It is sur- 
prising what a small amount of kidney substance suffices to do 
the work usually performed by two organs, and illustrates in 
a striking way the enormous reserve functional capacity of 
the kidneys In our case, much of the secreting substance had 
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end) with the heavy thick portion at the bottom, as this will 
dry \er> quickly and is very strong By inserting the piston 
one has a container which gives full control of the material 
7 his can be expressed where and when it is required The 
thicker the cement the quicker it dries The method of use is 
as follow's: 

Temporarily pack the mouth of the drainage wound with 
gauze (to keep dry). Wash slcm external to the wound 
with pure xylol, dry with gauze, run a broad ring of cement 
entirely around the wound well external to it 

Now take a strip of rubber dam and stretch firmly over the 
surface covered by cement and necessarily the wound Keep 
fairly stretched or the contraction of the cement will cause 
the rubber dam to wrinkle and bulge away from the skm 
When firmly adherent (two to five minutes), trim out the 
portion in the centre with a scissors curved on the flat A 
heavy roller such as used for mounting photos is found very 
useful for getting a smooth, even surface 

The drainage can now' be thoroughly controlled , by simply 
folding the edges of the sheet, discharges arc directed to any 
desired spot 

I have used pure para rubber (washed, dried, and ground) , 
it answers the purpose but the crown rubber is more gener- 
ally obtainable and is stronger Every dentist has crown 
rubber and rubber dam, wdnlst w t c all have xylol in our micro- 
scopic supplies I may say that I have used more pessaries 
during the past year than for a long time previous 

This method has eased my patients and made a great sav- 
ing m the amount of gauze, cotton, and laundry required for 
them If it stands the test of time, it must effect a tremen- 
dous saving in these items in the larger hospitals As a test 
a square of rubber dam 5 m by 5 m (cemented to the skin 
of the abdomen), has been worn for three weeks without tie 
slightest inconvenience or discomfort Wien it is desired tie 
dam can be removed, the cement washed off with xylol, an a 

new piece applied as before , 

This method has been found useful m mastoid, biliary, 



THE CONTROL OF URINARY DRAINAGE AFTER 

CYSTOTOMY. 

BY H H SINCLAIR, MD, CM, 

Or WALKERTON, OXT 

During the past six years there has been a steady endeavor 
on my part to decrease the discomforts following' piostatec- 
tomy 

After the waste of much time and energy m contriving 
complicated apparatus, the following simple method has been 
found to meet all requii ements 

Dental rubber dam is gummed to the skin by means of a 
cement made of dental crown rubber dissolved m xylol This 
makes a strong non-irritant material which sets rapidly 

When the cement is fast, the rubber dam is folded to form 
a flat tube, which will convey the discharges to any convenient 
leceptacle The most convenient receptacle I have found for 
this purpose in prostate cases consists of a rubber glove 
stretched over an ordinary hard rubber pessary which has 
been molded to the surface to be drained This is held in 
place by means of a sling of rubber tubing attached to a belt 
Into the mouth of the glove the folded rubber dam is inserted 
This is light and cleanly, and permits free movement When 
one glove is m use the mate can be kept in an antiseptic solu- 
tion to be ready when a change is required Practice soon 
makes one expert with the method, and as this is acquired its 
range of usefulness extends greatly 

The formula is as folknvs* Take a sheet of crown dental 
rubber, cut in small pieces, drop these into a bottle, and co\ er 
with xylol (I use a broad-mouthed glass-stoppered bottle, 
and if done in the evening the cement is ready for use in the 
morning ) Now r cork the bottle and leave it alone 

When I wish to use it I decant the thin portion on top, 
and fill the bairel of an ordinary glass syringe (from the butt 

SS? 




Materials assembled for making urinarv rubbc- comi it i cm 
rubber 2 cement container 3 rubbe- da n .. s\— m t c rol t- (• 

pessari 



THE TECHNIC OF MEDIAN PERINEAL 
PROSTATECTOMY 

BY SAMUEL ALEXANDER, M D , 

Or XFW VOPK, 

Surfcon lo Ecllcwic Hospital 

Ever since 1S87, when the late Mr McGill, of Leeds, 
demonstrated the possibility of enucleating the enlarged pros- 
tate from its fibrous sheath through a suprapubic cystotomy, 
the thought and ingenuity of many surgeons have been 
directed to perfect this proccdiuc, either by modifications and 
improvements upon McGill's method, or by surgically ap- 
proaching the pioslatc by incisions through the perineum 
At the present tune there are three well-recognized opera- 
tive procedures for the removal of the obstruction caused by 
the enlarged piostate These are, first, by' suprapubic cystot- 
omy and intracapstilar enucleation, second, by median penneal 
urctlueclomy’ and intracapsular enucleation, third, by a 
perineal incision, which exposes the postenor surface of the 
prostate and transcapsular enucleation Each of these methods 
has its advocates All of these methods have been modified 
and improved from time to time 

The controvcisies concerning opeiations upon the pros- 
tate wducli ha\ c ai isen during recent y ears have been marked 
often wutli an undue peisonal animus which is to be regretted 
These controversies have usually been upon minor points of 
technic and upon questions of priority', and too often the 
essential question, namely', the anatomical and surgical basis 
of the operations, has been overlooked or ignored All of 
these operations aie frequently pei formed successfully, but 
it w'onld be an eiror to claim that any' one of them is a 
pei feet opeiation which can be perfoimed by every' surgeon 
w'lth uniform success The last w'Oid upon the technic 0 

•' Read before the Philadelphia Academy of Surgerj, Nov 7, 1 9 10 
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other cases requiring drainage 1 It will be found especially 
useful in compound fractures, which have been put up m plas- 
ter, as the rubber dam prevents discharges running between the 
plaster and the skin inside the cast Whenever the drainage 
area permits I roll the dam on a heavy glass roller and run it 
firmly over the surface This is the best method where pos- 
sible 

Gauze is placed between the rubbei dam and the skin ex- 
ternal to the line of cement to prevent sweating 

Note — By the courtesy of Messrs Johnson and Johnson I 
was recently furnished with some of their zinc oxide rubber 
mass as used for making adhesive plaster, which I find when 
treated with xylol m the same manner as the crown lubber 
is even more satisfactory A small quantity of this could 
be obtained by dissolving the facing of zinc oxide plaster 111 
xylol 

1 The Treatment of Compound Fractures, E H Ochsner, B S , MD, 
Medicine, Detroit, June, 1906 
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concavity diiectecl forward. This posterior isthmus of the 
lateral lobes must become enlarged, but it never causes obstruc- 
tion to urination It is not necessary to remove it by pros- 
tatectomy, and it cannot be enucleated irom the prostatic 
sheath It is therefore an error, and not in accord with 
the facts of anatomy, to say that the entire prostate is re- 
moved by any of these prostatectomy operations. 

The lateral lobes of the prostate which lie on either side 
of the urethra, and which, by their enlargement, cause ob- 
struction to urination, arc anterior to this lino of cleavage 
These lobes can be easily enucleated from the sheath of the 
prostate if the line of cleavage be followed These lateral 
lobes in the prostate are loosely attached to the sheath of the 
prostate The line of cleavage has a constant anatomical posi- 
tion , the relation of the lmc of cleavage to the urethra is always 
the same. This can be shown by a transverse section made 
through the enlarged prostate at right angles to the urethra 
The lmc of cleavage always begins poslcnoily, on tire level 
with the floor of the urethra, and extends outward and for- 
ward so as to partially surround each of the lateral lobes If, 
therefore, the urethral mucous membrane be tom through 
by the finger at the Ie\el of the floor of the prostatic urethra, 
the line of cleavage will be opened and the lateral lobes can be 
easily separated from the sheath of the prostate 

II TIIE RELATION Or TIIE CASE OT THE PROSTATE TO THE 

BLADDER. 

Normally, the muscular fibres of the bladder are attached 
to the upper part or base of the lateral lobes of the prostate 
The base of these lobes is not enveloped by the fibrous sheath 
of the prostate. It is covered by the mucous coat of the 
bladder This coat is rather loosely attached and may be 
easily pushed off from the base of the prostate by digha 
dissection. 

The Anatomical Middle Lobe — The lateral lobes of the 
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prostatectomy certainly has not been spoken, nor will it be 
until there is a more wide-spread and a better practical knowl- 
edge of the various pathological and anatomical changes winch 
occur as the result of prostatic enlargement Theie are, how- 
ever, certain anatomical facts which can be clearly demon- 
strated, and these form the basis of any operation winch 
has for its object the enucleation of the portions of the en- 
larged prostate which cause obstruction to urination, whether 
the operation be performed through a suprapubic cystotomy 
or by either of the perineal procedures 

In the present paper I shall call attention to wiiat I regard 
as the most important of these anatomical facts, and I shall 
endeavor to point out their practical significance to the sur- 
geon who performs this operation 

I WHAT PORTIONS OF THE PROSTATE CAUSE OBSTRUCTION TO 

URINATION 

It may be positively stated that the portions of the pros- 
tate which cause obstiuction to urination by their enlarge- 
ment, whether this obstruction be mechanical or physiological, 
are those portions which he upon the sides of the uiethra 
and anterior to the seminal ducts These are ( 1 ) the lateral 
lobes, and (2) the middle isthmus or middle lobe (when 
this latter exists) The portion of the prostate winch lies 
behind the urethia and posterior to the seminal ducts does 
not cause obstruction This portion I shall call (although 
pei haps not properly) the posterior isthmus of the lateral 
lobes 

The Line of Cleavage — These twxi portions of the pros- 
tate, namely, the lateral lobes and the postenor isthmus of 
the lateral lobes, are separated from each other by a distinct 
line of cleavage This line of cleavage is formed by a series 
of fibrous bands which radiate outw ard from a central nucleus, 
behind the urethra, and these bands pass outward and forw ard 
to join the sheath of the prostate The shape and direction 
of this line of cleavage grve to the posterior isthmus of 
the lateral lobes a more or less ciescentic shape, with the 
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enlargement of the anatomical median isthmus alone The 
importance of the enlargement of these accessory glands m 
this situation is that they push upward the muscular fibres 
beneath the trigone and thus interfere with the opening of 
the u retina at the time of ruination The real anatomical 
isthmus, when this is enlarged alone, can be removed or enu- 
cleated w ith the lateral lobe, which is last removed, by passing 
the finger beneath it and by stripping it off from its connection 
w nil the mucous membrane of the bladder The enlargement 
of the accessor) glands alone cannot be enucleated without 
tearing the mucous membrane on the posterior lip of the vesical 
outlet 

Since 1S95, 111 nearly all cases, I have been doing a median 
perineal operation, which I shall now describe 

Picparation of the Patient for Operation — As a rule, no 
special preparation is necessary I think it is inadvisable to 
change in any important particular the habits of an old man, 
and therefore, unless there is some evidence of kidney in- 
sufficient), I opciate without any prcuous preparation, except 
that it is custonrii) to give the day before operation a dose 
of castor-oil, and to follow ilus with a simple enema It 
is best when possible to operate eatly m the morning, so as to 
insure for the patient a good night following the day of opera- 
tion The opei ati\ e field of the perineum is prepared by shaving 
the surface and by washing with green soap and vfeter No 
antiseptic is used The penneum is then covered wil^dry 
gauze and a low r el In anaesthetizing, nitrous oxide gas,^" 
lowmd by ethei , is employed The patient is put in a positTj 
of lateral lithotomy, the buttocks overhanging the edge of tl^ 
table It is not desirable to make this position extreme by v 
over-flexion of the thighs upon the abdomen The operating 
table should be high, so that the perineum will he on a level 
with the chin of the operator as he sits at the foot of the 
table A lithotomy staff with a deep median groove is passed 
into the bladder This is then given to an assistant who stands 
on the patient’s left and who holds the staff steadily on the 
median line The perineum is divided in the middle line by 
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prostate are joined together by a wedge-shaped band of pros- 
tatic tissue, which varies in quantity m different individuals, 
and which runs behind the urethra and m front of the 
seminal ducts This is known as the anatomical middle 
isthmus or middle lobe When this band becomes enlarged, it 
arrests the finger during the enucleation of the lateral lobes 
from within the sheath This middle isthmus, however, can 
be broken through at its junction with either lateral lobe by 
the finger When the prostate is separated from its sheath by 
following the line of cleavage and the middle isthmus is 
broken at its junction with either lateral lobe, the latter is 
suspended within the sheath of the prostate only by the attach- 
ment of the mucous membrane of the urethra This mucous 
membrane is easily torn through by the finger, and the enu- 
cleated lateral lobe then lies free within the prostatic sheath 
and may be extracted through the external wound by forceps 
The enucleation of the lateral lobes is comparatively easy if 
the facts just mentioned are known and their practical value 
appreciated. 

The enucleation of the middle lobe or middle isthmus, 
when this is enlarged and causes obstruction, is a little more 
difficult The presence of a so-called middle lobe is not a 
constant factor m prostatic enlargement, and when there is 
present a so-called middle lobe enlargement, the condition is 
not always the same either morphologically or anatomically 
I think it necessary, therefore, to call attention to certain 
anatomical facts, the importance of which does not seem to 
be appreciated by some writers upon this subject 

Some years ago I called attention to the fact that the so- 
called middle lobe enlargement which projects m some cases 
mtravesically between the two lateral lobes is not always 
anatomically the same, it may be due either, first, to en- 
largement of accessory glands, which are situated m some 
cases just beneath the mucous membrane on the posterior 
side of the internal urethral orifice, or second, it may be due 
to enlargement of these glands, plus an enlargement of the 
anatomical median isthmus, or third, it may be due to 
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finger of the right hand is turned with the nail towards the 
floor of the urethra The mucous membrane on the side of 
the urelhia is torn thiough with the tip of the finger at a 
level with the urethra floor, and the line of cleavage is en- 
tered As soon as the mucous membrane is torn, the finger, 
following the line of cleavage between the enlarged lat- 
eral lobe and the portion of the prostate lying behind it 
and the sheath, separates the one from the other by a sweep- 
ing movement outwards and forward At the same time 
the tip of the finger is pushed upward toward the bladder 
wall The pulp of the finger should be turned towards the 
prostatic capsule, and the nail should be kept closely to the 
outer side of the lateral lobe w Inch is being enucleated The 
finger should not pass beyond the middle line either in front 
of or behind the urethra, for it is perfectly easy to separate 
one lateral lobe from the other When the side and posterior 
surface of one lobe have been freed from within the sheath, 
the base of the lobe which is attached to the bladder wall can 
be separated from the latter by hooking the finger above its 
upper margin, and by a sawing motion this can be easily 
peeled from the bladder wall without injury to the mucous 
membrane of the latter When this has been done, the 
junction of the Iatcial lobe with the middle isthmus is tom 
through by the finger The mucous membrane along the 
upper surface of the lobe is now toin through, and the 
enucleated mass can be picked out from within the capsule 
by a small pair of lithotomy forceps. These should be tightly 
closed m delivering the enucleated mass, so as not to unduly 
stretch the opening which has been made in the floor of the 
membranous urethra 

The same procedure is now r followed on the opposite side, 
and in a case in which there is only lateral lobe enlargement, 
this completes the enucleation In cases m which there is very 
marked enlargement of the lateral lobes, so that the tip 0 
the finger cannot be passed through the prostatic urethra an 
into the vesical orifice, the enucleation may be begun mt e 
manner above described, and the lateral lobe separate mm 
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an incision of about two inches m length, which terminates 
behind at a point about three-quarters of an inch m front of 
the anterior margin of the anus The skin, the supeificial 
fascia, and Colles’s fascia aie divided Buck’s fascia covering 
the accelerator urmse muscle is not divided The membranous 
urethra is divided by thrusting a sharp-pointed straight bis- 
toury into the groove of the staff just behind the bulb of 
the urethra, and cutting forward the floor of the uiethra and 
the lower border of the triangular ligament , a grooved direc- 
tor is then passed m until its point enteis the groove of the 
staff It is then gently pushed forward through the piostatic 
urethia and into the bladder, and the staff is withdrawn 
The groove of the director is turned backward, and along 
this the bistoury is guided with the cutting edge dnected back- 
ward, and the membranous urethra thoroughly divided up to 
the apex of the prostate It is of the utmost importance that 
this division of the floor of the membranous urethia should 
be thoroughly done, and for this purpose a very sharp knife 
should be used so as not to lacerate the compressor urethrae 
muscle The operator, holding the director in his left hand, 
introduces the forefinger of his light hand into the wound, 
and, keeping close to the groove of the director, pushes 
the finger forward until its tip has passed into the prostatic 
urethia The director is then withdrawn, and the finger 
is advanced with a slight rotary motion through the prostatic 
urethra, thus dilating this portion of the canal There is 
usually very little bleeding up to this point In cases in which 
the prostate is not greatly enlarged, the finger can be passed 
through the prostatic urethia so that its tip will enter the blad- 
der In cases of marked lateral enlargement, it is sometimes 
impossible to foice the finger entirely through the prostatic 
urethra 

The second step m the opeiation, namely, enucleation of 
the lateral lobes, is now begun In order to proceed in a 
systematic manner, I always remove the obstruction from the 
side which is the larger, but when the two lateral lobes are 
of about equal size, I remove the right side first The fore- 
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be enucleated without tearing the mucous membrane, and m 
such a case I usually catch the tab with forceps, draw it down 
towards the pcnneum and cut it off cleanly with scissors 
in the same way m which the uvula is shortened I have 
done this a numbci of times, the part cut off consists only 
of dilated glands and mucous membiane, and the cutting does 
not destroy the muscular fibics of the bladdei 

At the completion of the operation of enucleation, the 
vesical outlet is felt ns a soft ring which fits loosely the end 
of tlie foicfmgci The floor of the bladder is level 
with the urethra The mucous membrane alxiut the vesical 
orifice is intact on all sides, and m case of enlargement limited 
to the lateral lobes, the mucous membrane upon the floor of 
the urethra, including the verumontanum, may be and usually 
is presen cd The cavities from which the lateral lobes have 
been removed arc quite smooth The position and shape of 
the proslat 1c uicthia aie presen cd in a very remarkable de- 
giec by the contraction of the proslalic sheath and by the 
action of the Ievaloi am muscles 

Changes in method are required in certain cases When 
the proslalic lateial tumors arc very large and consist of 
irregulaily shaped masses each of which seems to be sur- 
rounded by its own capsule, it may be advisable to remove 
the lateral tumors fiom each side m two or three parts and 
not cn masse, so as not to o\cr-stretch the urethra or lacerate 
the compressor mellure muscle The line of cleavage between 
the tumors can be felt and they can be separated from each 
other and from the mucous membrane or bladder wall, and 
1 emoved separately 

When it is necessaiy to do this some part of the lateial 
lobe may be ovei looked and not 1 emoved This is especially 
likely to occui about the vesical orifice It should therefore 
be a tule that the opeiation is not considered complete unti 
the mucous surface of the latter is felt to be smooth and even, 
the tissues pliable, and the 01 lfice dilatable and its floor leve 
with that of the bladder 

In cases of long-standing prostatic disease in which tie 
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the prostatic sheath, but it may be necessary, m order to 
separate the lobe from its attachment to the bladder, to seize 
the lobe with forceps and draw it towards the perineum and 
over towards the opposite side The foiceps are held with 
one hand, and a gentle traction is made , the forefinger of the 
other hand is passed between the mass to be removed and 
the capsule of the prostate, and is hooked over the upper 
margin of the lateral lobe, which is then to be stripped off 
from the mucous membrane of the bladder 

When the lateral lobes have been removed and the line 
of cleavage closely followed, little injury will have been 
done to the prostatic plexus of veins which run through the 
sheath of the prostate, and therefore the bleeding will be 
inconsiderable After the right lobe has been removed, it 
will be found that m separating the left lobe the woiking 
space within the capsule is increased and the enucleation of 
the second lobe is much easier. In cases in which there is 
obstruction on the floor of the urethra at the vesical orifice 
(so-called middle lobe enlargement), this is to be removed 
after the lateral lobes have been enucleated In most cases 
the middle lobe can be enucleated with one of the lateral 
lobes, preferably that which is taken out last. This is done 
by simply separating it with the finger from beneath the 
lower lip of the urethral orifice When this cannot be done, 
the middle lobe can be seized just beneath the mucous mem- 
brane of the bladder by forceps passed along the finger and 
separated from it 

The middle lobe, when enlarged, is sometimes quite diffi- 
cult to remove because of its firm attachment to the bladder 
If, however, the forefinger of the right hand be passed up 
into the space which was occupied by Tie left lobe, there is 
not much difficulty in pushing the middle lobe over to the 
right side and separating it from the bladder and the urethral 
mucous membrane To facilitate this it may be caught with 
forceps and pulled down toward the perineum In some cases 
the middle lobe consists simply of a soft tab of raised mucous 
membrane with the enlarged accessory glands These cannot 
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as often as necessary to keep it dry, and the wound should 
be washed by a flow of water injected into it from a syringe to 
wash away any urine, the skin about the anus and wound should 
be powdered with talcum The wound is subsequently inspected 
twice a day and is made to heal from the bottom The edges 
of the wound should be wiped with cotton every day to pre- 
vent the growth of epithelium into it 

It is not my custom to pass any sound through the urethra 
for several weeks after operation The bladder for the first 
three days is washed out by passing a catheter through the 
perineal wound After this time, if it is necessary to wash 
out the bladder on account of a cystitis, a catheter a cotide 
can be easily passed through the urethra 

The Conti ol of Urination and the Return of Vesical 
Power . — It is not to be expected that the patient’s control 
over urination should be immediately and perfectly re-estab- 
lished, when we consider that the operation has disturbed the 
relation of the sphincters and caused them to become atonic 
by stretching, but it is surprising how quickly this control 
returns, although sometimes after the operation the calls to 
unnate, if not heeded, will be followed by involuntary escape 
of urine But as soon as the wound has healed and the 
tissues which have been cut and disturbed have consolidated, 
the power of retaining and expelling urine voluntarily is per- 
fect In most cases now this can be expected in six or eight 
weeks, but m many this result is obtained much earlier 

The return of vesical function, no matter how atonic may 
have been the bladder, is to be confidently expected, provided 
there remain no obstruction to urination and there be no 
incurable cystitis As a rule the bladder is free of cystitis 
by the time the perineal wound is healed Its expulsive power 
gradually improves, and there is only to be noted that the 
capacity may be lessened, owing to the weakening of the 
muscle at the vesical outlet which permits a little urine to 
escape into the urethra before the former capacity of the 
bladder is exceeded On this account we find that the in- 
tervals of unnation after operation may be four instead of six 
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fibrous changes are marked m both the prostate and bladder 
wall, the enucleation of the obsti uctive masses is more difficult 
because of the firm attachment of these to the capsule and 
bladder wall by strong bands of fibrous tissue, which are 
difficult to break with the finger, and it is sometimes necessary 
to catch the obstructing mass with forceps and to divide the 
bands with scissors passed into the wound under the guidance 
of the finger. 

The Control of Hemorrhage — The operation of enuclea- 
tion of the obstructing portions of the prostate being com- 
pleted, the control of hemorrhage demands attention I have 
found that when the neck of the bladder is drawn down 
toward the perineum after removal of the obstruction, the 
veins of the prostatic plexus are compiessed and the hemor- 
lhage ceases immediately I therefore have adopted the fol- 
lowing method to accomplish this The tip of the forefinger 
of the left hand is introduced through the wound into the 
bladder, and is hooked over the lower lip of the vesical orifice 
Along this finger is passed a pair of flat volsellum foiceps, 
and with these the lower lip of the vesical orifice is grasped, 
the forefinger is withdrawn and slight traction made upon the 
forceps The hemorrhage at once stops 

Bladdei Diainage — A metal tube is then introduced into 
the bladder and the bladder lrngated with hot water to re- 
move all clots The metal tube is remo\ ed and a large rubber 
cathetei, No 32 F, is passed into the bladder in front of the 
forceps This should be accurately placed so that the eye of 
the catheter is just w ithm the urethral orifice Adequate di ain- 
age of the bladder depends upon the proper adjustment of 
this tube 

Wound Dicssing — An assistant holds this tube in place, 
while the surgeon packs with gauze the cavities left by enu- 
cleation of the lateral lobes This packing should be made 
of iodoform gauze one inch w ide This is passed by long for- 
ceps alongside of the tube, and during its introduction gentle 
traction is made upon the forceps which hold the vesical outlet 



AN OPERATION FOR STIFFENING THE 
KNEE-JOINT * 

WITH REPORT OF CASES FROM THE SERVICE OF THE NEW YORK 
ORTHOPAEDIC HOSPITAL 

BY RUSSELL A. HIBBS, MD, 

OP NEW YORK, 

Surgeon ln-Chief of the New York Orthopxdic^Hospital and Dispensarj 

The operation of stiffening joints has been done very gen- 
erally during the past few years in cases of infantile paralysis, 
especially m the joints of the foot and ankle when the perma- 
nent damage to muscle and ligamentous structure has been 
such as to make necessary the indefinite use of apparatus to 
prevent deformity and secure function 

The knee-joint, however, I do not believe has been stiffened 
frequently enough, especially among the classes of people 
we see in the dispensaries, who are, in most instances, wage 
earners, and the necessity of wearing some form of brace 
permanently is troublesome and expensive to them 

This is probably due to the fact that attempting to stiffen 
this joint by the old method of doing practically an excision 
has not been very successful In the first place the removal 
of a sufficient amount of cartilage from the femur and tibia 
to secure bonj surfaces for approximation shortens the leg 
about I Yz inches, which, with the shortening already present 
m these cases, is a serious consideration And in the second 
place, the removal of the ligaments makes difficult the pre- 
vention of deformity during the long period, a year or more, 
before there is solid bony union 

This led me on January 15, 1909, to perform an operation 
which obviates these disadvantages It was that of mortising 
the patella, after it was denuded of i ts periosteum and car- 

*Read before the Orthopaedic Section of the New York Academy of 
Medicine, October 21, 1910 
404 



I 




MEDIAN PERINEAL PROSTATECTOMY 403 

or eight hours, and the patient may have to get up once 01 
twice even during the night This condition improves with 
time, but should be understood The cystitis m any case will get 
well under washing and local injection, if the bladder is not 
sacculated and if there is no obstruction to urination 

ADVANTAGES OF THIS OPERATION 

1 It is a clearly defined surgical piocedure which has a 
rational anatomical basis 

2 It can be very rapidly performed by a practised hand, 
the operation lasting' rarely more than five minutes and the 
patient being not more than 15 or 20 minutes upon the 
operating table 

3 The hemorrhage can be quickly and effectually stopped 

4 The drainage of the bladder is simple, and need not 
be maintained after the first 24 hours 

5 The patients are spared the discomforts of continuous 
drainage and irrigation 

6 The comfort of the patient is much greater than after 
any other form of prostatectomy 

7 The functional results are very satisfactory 
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of the fifth to the seventh month Except m the three last 
cases, all support was removed at the end of the fourth month 

It is important to note what an adequate bony bridge the 
patella makes, and, m addition, how far beyond the edges of 
the patella (Fig 3) the periosteum extends when stitched to 
the periosteum of the femur and tibia, which measures the 
extent of the new bone produced This operation would seem 
to be an ideal one m such cases as are here reported, and in 
addition it would seem helpful in excision cases for disease 
of the knee-joint when the patella is healthy, to utilize it 
and its periosteum in this way as a bridge between the two 
bones 

The operation in all these cases has been done through 
a transverse incision just below the patella The periosteal 
and skm sutures were of ten-day chromic catgut The wound 
was closed without drainage and a plaster spica applied The 
wound was dressed through a window on the tenth day, and 
in every case found to be completely healed The ages of 
these patients have been from thirteen to seventeen years I 
believe, however, that younger children could be operated 
on with equally good results 


Case I — Ethel H, age thirteen years Infantile paralysis 
Loss of control of right knee 

Operation — January 15, 1909, patella mortised into the joint 
transversely Ligaments unimpaired Wound closed without 
drainage Plaster spica applied Walked m plaster after ten 
weeks, and in six months all support removed Result, com- 
plete bony ankylosis 

Case II — Mary H, age fifteen years Infantile paralysis 

Loss of control of right knee 

Operation— March r, 1909, walked in plaster April 19, 1909 
Walked without support in s J A months Result, complete bony 

ankylosis . 

Case III— -Kenneth W, age fourteen years Infantile 

paralysis Loss of control of left knee 

Operation — April 30, I 9 ° 9 > waIked m P laster & ne 3 °' 
1909 In seven months walked without support Result, com- 
plete bony ankylosis 
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tilage, into a space prepared for it by the removal of the 
cartilage, just anterior to the centre of the tibia and femur 
It will be found that such a space may be secured without 
injury to the crucial ligaments or to the epiphysis of either 
bone With the patella m this position, a perfect bony bridge 
is thus formed between the tibia and the femur 

There was some question m my mind as to the nutrition 
of this bone 111 its new position, so that m the first few cases 
the upper attachment of the patella ligament and periosteum 
was left intact, in order to leave undisturbed the subperiosteal 
vessels Later this precaution was considered unnecessary and 
was discontinued The patella m the first three cases was put 
in transveisely, and in the next four, horizontally. In all 
these cases, in from five to six months there was solid bony 
ankylosis, which has been maintained a sufficient length of 
time since the removal of support to consider it permanent 
(The first case, with a description of the operation, was 
reported to the Boston Orthopaedic Club, March 24, 1909 ) 

It then occurred to me that if the patella was placed 
horizontally in a space prepared for it, and then if the peri- 
osteum was carefully preserved in its removal from the patella 
and brought down over the freshened area and stitched to 
the periosteum around the edges of the tibia and femur, there 
would be reproduced from this periosteum new bone, so that 
our bony bridge would be larger and stronger 

In the last three cases this procedure has been adopted, 
as shown in Figs 1, 2, and 3, and in each case there has been 
a reproduction of bone from this periosteum, as has been un- 
mistakably shown by X-ray pictures The advantages of this 
latter procedure are obvious In the first place there is less 
likelihood of the patella slipping out of its bed, and m the 
second place there is secured, through the reproduction of new 
bone, a larger and stronger bony bridge, and the weight may 
be safely borne on the leg earlier with advantage, and all 
support removed sooner 

These cases have walked m plaster at the end of from four 
to six weeks, and all support has been removed at the end 






Fig 3 



Line of suture of 
patella periosteum 
to femoral perios- 
eum 


Line of suture of 
- patella periosteum to 
tibial periosteum 


Periosteum of the patella stitched to that of the femur and tibia 
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' ONE DUE TO MULTIPLE ADENOMATA OF THE INTESTINE, THE OTHER 
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ADENOMATA OF THE INTESTINE 
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Professor of Surgery in the University of Virginia , Surgeon 
University of Virginia Hospital 


in Chief to the 


Intussusception is the most frequent variety of ileus, 
and, according - to Leichtenstem, forms 30 per cent of all 
cases of ileus Although it is far more frequent in children, 
it is not altogether rare in adults 

As regards etiology, we must distinguish between the 
invaginations m small children and those in older children and 
adults In the former the cause is usually to be sought in 
peculiarities of development and function of the intestine, 
which are generally not of a pathological nature, while m 
the adult, as a rule, we find some gross lesion of the intestine 
to be the underlying cause of the invagination Of these 
lesions the most frequent and best known are tumors of the 
intestinal wall, and it is not often the malignant tumors that 
give nse to the intussusception though they may be at fault, 
but the benign tumors, cysts, adenoma, angioma, myoma, 
lipoma, and fibroma, especially when they are pedunculated 
Among other causes of intussusception are ulcerations of the 
intestine, inverted appendices, and Meckel’s diverticula 

In this connection it might be of interest to examine some- 
what more closely into the etiology and mechanism of in- 
tussusception, as some further light has been shed upon the 
subject m recent years by the publications of Lorenz, and 
Delore and Lenche 

According to Nothnagel, inv agination is due to an a b- 

*Read before the Southern Surgical and Gynaecological Association, 

December I5» J 9 10 
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Case IV — Annie H., age sixteen years Infantile paralysis. 
Loss of control of right knee 

Operation — September 15, 1909. Result, patella slipped from 
its bed and became adherent to the femur The second operation 
was on October 18, 1910, the patella being replaced horizontally. 
January 10, 1911, the ankylosis is firm, though short plaster 
still worn 

Case V. — Sarah W , age seventeen years Infantile paralysis. 
Loss of control of right knee 

Opeiation — September 30, 1909, walked m plaster October 
13, 1909 All support removed in six months. Result, firm 
bony ankylosis, patella put m the joint horizontally 

Case VI — Mary S , age thn teen years Infantile paralysis. 
Loss of control of left knee 

Opeiation — October 11, 1909, walked in plaster November 3, 
1909 All support removed after five months Result, complete 
bony ankylosis 

Case VII — Isaac S , age fifteen years Infantile paralysis 
Loss of control of left knee 

Opeiation — November 1, 1909 All support removed in five 
months Result, complete bony ankylosis 

Case VIII — Concetta S , age sixteen years Infantile 
paralysis Loss of control of knee 

Opeiation — November 26, 1909, periosteum of the patella 
preserved and stitched, as shown in the illustrations In four 
months all support was removed Result, complete bony anky- 
losis. 

Case IX — Emma T , age fourteen years Infantile paralysis 
Loss of control of right knee 

Operation — July 12, 1910, operation, as in Case VIII. 
Walked in plaster September 27, 1910 In four months all 
support was removed Result, complete bony ankylosis 

Case X — Rachael G , age twelve years Infantile paralysis 
Loss of control of right knee 

Opeiation — July 22, 1910, as m Case VIII Walked m plaster 
September 27, 1910 All support removed in four months Re- 
sult, complete bony ankylosis 
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enteric, colic, ileocolic and lhaco-ileocolic — are generally de- 
scribed as occurring m the order named, Lorenz, and Delore 
and Lenche find that in many cases of so-called ileocaxal 
invagination the apex of the mtussusceptum is formed, not 
by the lleocaecal valve but by the head of the caecum and the 
appendix, and are really cases of cecocohc intussusception 
Lorenz thinks the appendix plastered to the head of the caecum 
may act as a tumor and be of some moment in the production 
of such intussusceptions 

There is also some discussion as to the manner in which 
pedunculated tumors give rise to invagination Some say 
the invagination is produced by the mere weight and pull of 
the tumor on the intestinal wall as it is earned forward by 
peristalsis and the stream of fecal material, others believe 
that the presence of the tumor excites a violent peristalsis, 
which results m the formation of an invagination, and state 
that if the former view were true the tumor would always 
occupy the apex of the mtussusceptum and this is not always 
the case 

It has been my fortune to meet with two cases of in- 
tussusception which were due to tumors in the intestine 
These I will describe m some detail 


Case I — Intussusception due to multiple polypoid adenomata 
of the intestinal tract 

S P , aged twenty-four years, Russian, was admitted to the 
Johns Hopkins Hospital, August 7, 1906, complaining of ab- 
dominal pain 

Family History — Unimportant No history of similar trouble 


m his family , , , , 

Personal History — When five years of age he had prolapsus 

of the rectum With each defecation 'the bowel would prolapse 
for an inch or two, but was usually easily reduced Occasionally 
there would be some bleeding This condition lasted for some 

vpars and disappeared spontaneously 

P, eS enl Illness — 'For the last three yrars the patient has 
noticed occasional cramp-llke pains in the abdomen which usually 
tested only a few minutes These pains were diffuse, not well 
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normally active tetanic contraction of a circumscribed portion 
of the bowel, that part of the bowel below the constricted 
portion being drawn up over it, apparently by the action of 
the longitudinal muscle fibres, the mtussusceptum growing at 
the expense of the ensheathmg bowel In order that an in- 
vagination may take place, it is necessary that one portion 
of the bowel involved m the intussusception possess at least 
a certain degree of mobility This is always present m the 
small intestine, but m order for the large intestine to become 
invagmated, it is necessary for its embryological mobility to 
have persisted abnormally or for it to have acquired a loose 
mesocolon secondarily by traction 

Whereas various explanations, such as the disproportion 
in size of the ileum and colon, the fixed condition of the colon 
and the mobility of the ileum, a tenesmus-like spasm of the 
lleocsecal valve, etc , have been advanced to explain the great 
frequency of intussusceptions in the lleocsecal region, Lorenz, 
and Delore and Lenche believe that the abnormal mobility 
of the colon, mentioned above, is the chief cause of these in- 
vaginations The fact that perhaps 68 per cent of cases of 
intussusception occur m children under one year of age is 
easily explained by this congenital hypothesis It is only in 
the latter part of rntra-uterme life that the lleocaecal region 
(the usual site of intussusception) begins to be fixed This 
fixation takes place slowly and at birth is not always com- 
pleted , 48 per cent of fetuses at term have a mobile caecum 
and consequently in the first days of life the caecum can be 
invagmated more or less extensively Gradually, however, 
the fixation advances and m 85 per cent of adults the first 
part of the large intestine is firmly fixed in the right iliac 
fossa, while in 15 per cent it enjoys a certain degree of 
mobility, due either to a congenital abnormality or to a long 
mesocolon which has resulted from traction When we re- 
member that in some cases of invagination the ileocaecal valve 
may reach the rectum, we must realize the great mobility of 
the caecum and colon m these cases 

While the various forms of intussusception — ileocaecal, 
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above the lleocsecal valve, the other and smaller 20 cm higher 
up in the intestine They seemed to be pedunculated, rather 
spherical in shape, smooth, and fairly soft The larger tumor 
was apparently the cause of the intussusception, as traction upon 
it had caused an umbilication over its attachment, which was 
near the mesentery The third tumor, which was about 6 cm 
m diameter, was palpated in the sigmoid colon It was deemed 
inadvisable to remove any of the growths on account of the 
distended condition of the bowel It was thought that this could 
be done to better advantage at a subsequent operation The 
wound was closed without drainage 

Second operation , Aug 14, 1906 Laparotomy, reduction of 
intussusception , resection of 17 inches of ileum 

Patient’s symptoms were entirely relieved by the first opera- 
tion until August 12, when his abdominal pains returned and 
on August 14 his condition was about as when he was admitted 
The wound was reopened and practically the same condition 
of affairs found as at the former operation The intussusception 
was perhaps somewhat longer than before, and was reduced with 
more difficulty owing to oedema of the intestine About 17 
inches of ileum containing the two tumors (Fig 1), was excised 
The bowel was united by a lateral anastomosis, and the ab- 
dominal wound closed after placing an iodoform gauze drain 
down to the ends of the intestine, which were brought beneath 
the lower end of the incision 

Third operation, Oct 8, 1906 Resection of colon and lateral 
anastomosis of the small intestine 

Since the last operation the patient had done well except 
that a small intestinal fistula, which resulted, continued to dis- 


charge It was thought that this might have been kept open by 
the obstruction produced by the tumor in the sigmoid An 
incision was made through the lower portion of the left rectus 
muscle, and about four inches of the sigmoid containing the 
tumor was excised (Fig 2), and the bowel united by a lateral 
anastomosis The intestinal tract was then thoroughly examined 
for further tumors, none were found m the large intestine, 
but numerous soft pedunculated tumors were found in the small 
intestine One of these, several feet above the former iliac 
anastomosis, seemed to be producing a slight invagination, so 
a lateral anastomosis was done, shunting it out The abdomen 
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localized, and did not incapacitate him for work Occasionally 
he would vomit. Six months before admission the cramps be- 
came more frequent, sometimes lasted from one-half to one hour, 
and were usually located m the region of the umbilicus The 
pains apparently bore no relation to taking food or to defecation 
He vomited every few days, though his bowels remained regular 
He stated that he was unable to work for three months, then 
worked for a while m a desultory way Four days before ad- 
mission, soon after luncheon, the patient had a normal movement 
of the bowel, followed m a few minutes by a dull nauseating 
pam in the region of the navel, and he vomited once, vomitus 
consisting of food he had eaten shortly before Bowels moved 
twice the next day Consistency of stools normal. No further 
vomiting, but a continuous dull pain in the region of the navel 
for two days before admission Patient was unable to sleep on 
account of the pam and nausea On further questioning, he 
stated that three years ago he had a similar attack with intense 
pain, diarrhoea, and bloody stools, which lasted a month 

Examination — Patient was a pale, rather poorly nourished 
man Pulse 96 to the minute, temperature 100, leucocytes 15,600 
Examination of lungs, heart, and urme negative The abdomen 
was somewhat distended, and numerous loops of intestine could 
be seen traversing the abdomen m a ladder pattern Definite 
peristalsis noted at times In the right side of the abdomen there 
was a large sausage-shaped mass which extended from the right 
iliac fossa to beneath the costal margin This mass was fairly 
soft but varied m consistency Rectal examination negative 

Fhst operation, Aug 7, 1906. Exploratory laparotomy, re- 
duction of intussusception 

An incision was made over the right rectus muscle opposite 
the umbilicus The peritoneal cavity was found to contain a 
small amount of free fluid The lower portion of the small 
intestine was greatly distended, being 10-12 cm m diameter, and 
the walls of the intestine were somewhat hypertrophied The 
obstruction was found to be due to an intussusception, 25 cm 
long, m the lleocaecal region, apparently of the lhaco-ileocohc 
variety It was reduced by milking the colon and making slight 
traction on the ileum There were few if any adhesions and no 
gangrene. Examination of the ileum after reduction showed the 
presence of two tumors 3 and 6 cm m diameter, one 25 cm 
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l°n i r l n ? fl At ** edges ° f the lai * er tumor ( F 'g 0 the glands seem 
nf vade the submucosa and thus suggest carcinoma, but the character 
f the cells does not point to malignancy and there is apparently no 
invasion of the lymphatics 


Case II Intussusception due to a sarcoma of the caput caci 
Mr R, K , aged nineteen years, student, was admitted to the 
University of Virginia Hospital on May 25, 1910, complaining 
of pam m the right side of the abdomen and discharge of blood 
from the bowel 

Family History — Unimportant No history of tuberculosis 
or new growths 

Personal History — He has had mumps, whooping-cough, 
chicken-pox, and recovered without sequellae No other diseases 
Has had no symptoms pointing to disease of the heart, lungs, or 
kidneys Until present illness digestion has been good Bowels 
have been regular, and there has been no vomiting of blood, no 
bloody diarrhoea, no hemorrhoids 

Present Illness — Patient was taken sick while in Baltimore 
about three or four weeks before admission to the University 
of Virginia Hospital For about a week patient had had fleeting 
pains in the lower right abdomen These became more severe, 
and at the end of a week he went to bed and took a dose of 
castor-oil The next day his bowels moved and he passed a 
good deal of dark blood The pain in the abdomen became 
more severe and general, though it was always worse on the 
right side, and he was taken to a hospital He was not nauseated, 
did not vomit, and had no temperature Blood appeared in each 
bowel movement, and the pam was always most marked just 
before the bowels moved Appendicitis was suspected, but the 
bloody stools caused this diagnosis to be abandoned The patient 
remained in the hospital and gradually became better The 
pam disappeared, the hemorrhage from the bowel ceased in ten 
days, and the patient came to his home in Virginia after fifteen 
days Four days after coming home he had another attack 
This time the pain was more intense and more sudden in onset, 
and patient again passed blood by the bowel On the day before 
admission, he was nauseated, vomited, and, the pam continuing, 

he was brought to the hospital 

Examination — Patient was a well-nourished young man, but 
quite anaemic and looked rather sick Pulse good volume, fair 
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was then closed, a small dram being placed down to the large 
intestine suture. 

Fourth operation , Jan. 3, 1907 . Excision of multiple adenomata 
of the small intestine , lateral anastomosis of the small intestine, 
closure of intestinal fistula. 

Since the last operation the patient had done nicely, but the 
intestinal fistula still discharged somewhat An incision was 
made through the upper portion of the left rectus muscle. The 
jejunum was first examined and found to contain numerous soft 
masses, evidently mtra-intestmal growths One of these was, 
situated just below the junction of the duodenum and jejunum. 
The growths were removed through small incisions in the in- 
testine opposite to the mesentery, their pedicles being clamped 
and ligated with catgut In this manner four tumors 2 to 3 cm. 
in diameter were removed from the jejunum. The small in- 
testine was then examined systematically from the jejunum 
downward, and five other growths found and removed as above. 
One of these was somewhat sessile, and after excising its base 
and closing the opening m the intestine, the intestinal lumen 
was found to be so much narrowed that it was necessary to do 
a lateral anastomosis around the stricture. The abdominal 
wound was then closed, and the persistent intestinal fistula from 
the second operation dissected out and sutured 

The patient recovered rapidly after the operation, and was 
discharged from the hospital on March 8, 1907 To sum up, 
the following operations were performed upon him an operative 
reduction of intussusception, two intestinal resections with lateral 
anastomoses, two other anastomoses, and seven enterotomies 

He was seen about a year after his discharge from the 
hospital and was in good health 

Pathology — The tumors removed vary from x cm to 6 cm in 
diameter They are generally of a reddish color, though several are 
yellow or grayish, and most of them are pedunculated, while a few 
are more or less sessile In some the surface is smooth, but most have 
an irregular, somewhat papillomatous appearance This is particularly 
true of the large tumor, causing the original invagination, which has 
a cau 1 ower-hke structure They seem to have little if any tendency 
0 in\ade the intestinal wall Microscopically they present the typical 
pic ure of adenomata, namely a hyperplasia of the glands of Lieberkuhn 
upon a stroma of connective tissue, the glands being very similar to 

lose of the normal mucosa, but are larger and show a greater tendency 
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Microscopic Examination — Section of large intestine A small bit 
of normal mucosa is seen at either end of the section In the rest 
of the section the mucosa is replaced by a new growth, which invades 
the submucosa and extends a short distance into the musculans The 
serosa is normal The new growth is made up of small round cells, 
with moderately darkly staining, somewhat vesicular nuclei, surrounded' 
by a moderate amount of non-granular, lightly staining protoplasm Very 
few mitotic figures are seen There is everywhere a minimum of 
stroma and many small and large, new-formed blood-vessels, the tumor 
cells being m contact with the single layer of endothelium forming the 
blood-vessel wall 

Diagnosis — Small round-cell sarcoma, arising m the submucosa 


Inasmuch as adenomata are the most frequent tumors 
giving nse to intussusception, and since one of my cases was 
due to such tumors, it behooves us to study them more care- 
fully In the following remarks upon adenomata of the in- 
testine the very excellent article of Smoler has been consulted 
freely. 

Adenomata of the intestine are usually found by 
pathologists in persons who have died from other causes and 
in whom the tumors have produced no symptoms They 
appear in all parts of the intestine, though their favorite seat 
is the large intestine and especially the rectum Smoler, who 
collected all of the cases in the literature, found numerous 
cases where they occurred in the large intestine and rectum, 
but only nine cases where they were located in the small 
intestine Children from four to seven years of age seem to 
be chiefly affected 

Adenomata vary greatly in number, size, shape, and color 
They may occur singly or, on the other hand, may be found 
throughout the intestinal tract, and number thousands As 
a rule they range in size from that of a pea to that of a 
walnut, though they may be as large as an orange They 
are sometimes sessile, but are usually pedunculated, are 
usually red and soft, sometimes firmer, have generally a 
smooth surface, but not infrequently are uneven or cauli- 
flower-like 

They take their origin in the glands of Lieberkuhn and 
in the duodenum from Brunner’s glands, and their structure 
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tension, 84 to the minute, temperature 995, leucocytes 11,000. 
The abdomen was somewhat distended, but no loops of bowel 
could be seen and there was no visible peristalsis. The whole 
abdomen was rather tense, and no mass could be felt even on 
deep palpation. There was slight general abdominal tenderness 
and marked tenderness m the lower right abdomen An enema 
was given and brought away considerable dark bloody material. 
No definite diagnosis was made 

Operation , May 25, 1910 Exploratory laparotomy , reduction 
of ccecocohc intussusception and excision of tumoi of the caput 
cceci. 

An incision was made through the right rectus muscle op- 
posite to the umbilicus The small intestine was not much 
distended, but the large intestine was considerably so. A soft 
mass the size of a goose egg was felt in the upper abdomen, 
and proved to be a large blood-clot m the transverse colon It 
was milked down into the rectum and a considerable amount of 
blood expressed from the anus In the region of the caecum a 
doughy mass, 13 cm in length by 7 or 8 cm. in width, was 
felt, and on examination proved to be an intussusception of the 
caecum It was purely a colonic intussusception, as the lleocaeca 1 
junction and appendix were m no wise involved The intus- 
susception was reduced by milking the colon, and after the 
reduction a small mass about 6 cm m transverse diameter by 
2 cm in thickness was felt m the head of the caecum. It was 
apparently an intestinal polyp, which occupied the apex of the 
intussusceptum and was doubtless the cause of the intussuscep- 
tion The intestine was opened at this point and the polyp, 
which had a pedicle about 2-3 cm in diameter, was excised 
with an elliptical portion of the wall of the gut The opening 
m the intestine was closed with a continuous linen suture and 
then the abdominal wound was closed, a small dram being 
placed down to the intestinal suture The patient made a good 
recovery and left the hospital June 18, 1910 He was seen four 
months later and appeared to be m excellent health 

Pathology — The tumor, which measures about 6 cm in transverse 
diameter by 25 cm in height, is attached to the intestinal wall by a 
pedicle about 3 cm m diameter It is of a dark red color, has a ragged, 
somewhat villous looking surface, and is covered by rather adherent 

blood-clots It seems to show little tendency to invade the intestinal 
uall 
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the greater are the symptoms of irritation In most cases 
with polyposis of the large intestine, there is a profuse diar- 
rhoea, which may appear daily without pain or cramps The 
cliromcity of the illness even in these cases (stretching over 
several years) without great debility in the patient is striking 
The diagnosis m cases of polyps of the rectum may be 
facilitated by the tenesmus and sometimes by prolapsus of 
the rectum or even of the tumor 

Etiology — The etiology of intestinal adenomata has re- 
mained obscure in spite of a great deal of work in this direc- 
tion Inasmuch as we find a hyperplastic condition of the 
intestinal mucosa accompanying certain ulcers and inflamma- 
tions of the intestinal tract (apparently a reparative process), 
some investigators have considered adenomata to be the re- 
sult of such chronic inflammatory conditions Thus some 
have dysentery to answer for the formation of adenomata, 
especially since certain forms of polyps have been known to 
appear after dysentery 

Nothnagel calls attention to the fact that they occur very 
frequently in children , and Konig thinks they arise from a 
congenital anlage Smoler advances the theory that the 
presence of a congenital anlage plus a pathological hypersemia, 
due to inflammation, might account for the formation of 
adenomata However, the real etiology of adenomata will 
probably not be forthcoming until we have a better knowl- 
edge of the origin of tumors m general 

Prognosis — The prognosis of intestinal adenoma vanes 
so with the nature of each case that it seems impossible to 
make any general statement m regard to it The prognosis 
will be doubtful or unfavorable when the distribution of the 
tumors is so extensive that radical operation is out of the 
question, while single polyps in different parts of the in- 
testine are of better prognostic import The prognosis, there- 
fore, depends entirely upon the possibility of a radical opera- 
tive therapy it is good when the focus of disease can be 
removed, bad in inoperable cases The chief complications 
of adenomata are hemorrhage, invagination, and carcinomat- 
ous degeneration The few cases reported seem to indicate 
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resembles that of the normal mucosa, but the glands are 
longer and show a greater tendency to bianch It is some- 
times hard to distinguish between benign adenomata and 
those becoming malignant, and it is impossible to rule out 
malignancy without a careful examination of all the specimens, 
especially their edges where they join the normal mucosa 
Some say an adenoma is malignant when it extends through 
the submucosa, others when it extends through the muscularis 
mucosae, and still others base their diagnosis on the character 
of the individual cells. In adenomata the protoplasm is clear, 
there is much mucus, and the nuclei are small and dark, where- 
as in cancer the protoplasm is finely granular the mucus is 
less in amount, and the nuclei are large, contain much 
chromatin, and show active mitosis 

Clinical Symptoms of Adenomata — These are m general 
somewhat varied, and depend chiefly on the size and location 
of the tumor A small tumor in the rectum may cause more 
symptoms than a larger tumor in the small intestine, owing 
to the firmer nature of the large intestine content, and will 
therefore probably more frequently give rise to hemorrhage, 
moreover, blood from the small intestine may be so changed 
as not to be recognized m the feces, though the anaemia of 
the patient may point to bleeding. 

Subjective disturbances only appear when the bowel is 
more or less obstructed In certain cases the cramps may be 
due to increased peristalsis or to a small intussusception which 
becomes reduced spontaneously, but when they are violent 
and continual, invagination, which is one of the most serious 
complications, has probably taken place Many cases of 
invagination due to adenomata are chronic, and paroxysms 
of abdominal pam, occurring at intervals, which intervals 
tend to become shorter, point to invagination rather than to 
other forms of chronic obstruction The presence of mucus 
and blood in the stools of an adult, with interval cramps 
and movable abdominal tumor, will often indicate an intus- 
susception due to a benign tumor, and of these the adenomata, 
though rare, are the most frequent 

The nearer the polyps are to the lower end of the bowel, 



TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY. 

Stated Meeting, December 14, 1910 
The President, Dr Ellsworth Eliot, Jr, in the Chair 


PERFORATED GASTRIC ULCER, PNEUMOCOCCUS 
SUBPHRENIC ABSCESS 

Dr Walton Martin presented a woman, 38 years old, who 
was admitted to the Roosevelt Hospital on December 25, 1908 
Her chief complaint was an agonizing - pain in the upper abdomen 
Just as she seated herself at her Christmas dinner she had 
felt a sudden stabbing pain in the epigastrium This continued, 
and began to radiate to the left shoulder-blade and shoulder 
In the course of an hour the abdominal pam became general, 
and of a “ hot, acid ” character An ambulance had been called, 
and she was taken to the hospital 

The patient stated that for four months previous to this 
attack she had had marked soreness in the upper abdomen 
which radiated to the left side of the back The pam had come 
on usually about half an hour after eating and persisted several 
hours Her appetite had been good, but she had starved her- 
self on account of the pain, and had lost much weight as a 
result The pain had not seemed to be influenced much by the 
character of the food There was no history of vomiting For 
the past five weeks the stools had been very black About 
ten months previous to her admission she had been operated 
on at the Gouverneur Hospital, a nephropexy and appendectomy 
having been performed For sixteen years she had had in- 
digestion, otherwise her past history was negative 

The physical examination on admission to the hospital had 
shown a rigid abdomen, very tender in the epigastrium, with 
tympany on percussion over the liver area The pulse was 92, 
respirations, 40, temperature, 100 4° A blood examination 
showed 18,200 leucocytes 


420 



INTUSSUSCEPTION IN THE ADULT 


419 , 


that the last is a rare complication and occurs perhaps more 
frequently m the sessile than m the pedunculated tumors 
Treatment — Regarding the operation for polyps of the 
large and small intestine, there is not much to say For 
single tumors, enterotomy and excision of the growth, after 
ligation of its pedicle, is recommended. For more extensive 
involvement, resection of the intestine may be advisable For 
invagination, suitable surgery is demanded 

In the very extensive cases of polyposis of the large 
intestine and rectum the simple removal of the tumors from 
the rectum is of little value and can hardly be called a 
palliative operation, as the symptoms usually return so quickly 
Extensive resections, with the production of a new anus, 
may be necessary, or it may be advisable to shunt out portions 
of the gut by lateral anastomosis or artificial anus The use 
of local astringents and applications may be of service m 
inoperable cases 
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subphrenic abscess in which the pus showed a pure culture of 
pneumococcus This organism was also found m the blood, and 
the patient subsequently developed a right empyema, also of 
pneumococcic origin Following this there was a patchy 
pneumonia, first on one side and then on the other, which 
proved fatal This patient gave a distinct history of gall-stones, 
but the primary lesion, so far as could be made out, was the 
subphrenic abscess 


PARTIAL THYROIDECTOMY FOR EXOPHTHALMIC GOITRE 

Dr Martin presented a negro woman, 23 years old, who 
was admitted to St Luke’s Hospital on March 21, 1910 Her 
weight on admission was 129 pounds, and she stated that she 
had lost about 50 pounds There was marked exophthalmus, 
and the pulse ranged between 100 and 120 There was a fine 
tremor of the hand In the neck was a moderately large, soft 
goitre The patient suffered from attacks of cardiac palpita- 
tion, with flushing sensations She said she felt miserable and 
nervous, and for a month past had been unable to work 

On March 26 the right half of the thyroid was removed 
under ether anaesthesia The portion removed was about the 
size of an apple, soft, solid, vascular, and dark in color Micro- 
scopic examinations showed some colloid areas, and in many 
places epithelial papillae had grown out into the lumen of the 
follicles The cells were more abundant than in ordinary goitre 

Immediately after the operation the patient’s temperature 
was 104°, pulse 140 On the following day the afternoon tem- 
perature was 106 0 , pulse 160 On the third day the temperature 
had fallen to 103 °, but the pulse was even more rapid, varying 
between 160 and 180 From that time on she began to improve, 
and left the hospital April 7, 1910 Since then she had gained 
42 pounds in weight Her present weight was about 170 pounds, 
and she was again able to earn her living by doing general 
housework The exophthalmus was a little less pronounced, 
the pulse was about 100 The tremor of the hands had disap- 
peared, but she still had occasional attacks of palpitation The 
remaining portion of the thyroid had increased a little 

The improvement in the patient’s nutrition, as shown by the 
gam m weight as the result of the partial thyroidectomy, was 
the striking feature of the case 
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At 3 a m on December 26, about eight hours after the 
onset of the pam, the abdomen was opened m the median line 
under ether anaesthesia There were gas and gastric contents 
in the peritoneal cavity, and an indurated ulcer, with a round, 
punched-out perforation situated near the lesser curvature at 
the cardiac end of the stomach The perforation was closed 
with Halsted sutures of linen, the abdomen was irrigated with 
normal salt solution until cleansed of gastric contents, and the 
abdomen closed without drainage The patient’s condition on 
the following day was satisfactory. On the eighth day the 
stitches were removed, the median laparotomy wound having 
healed by primary union 

On the thirteenth day there was a slight rise m temperature 
This persisted with an irregular rise and fall On the twenty- 
second day it was 102° m the afternoon, but the patient felt 
well and was gaining weight. On the thirty-ninth day there 
was still the irregular temperature, the leucocyte count showed 
16,700 white cells, the patient had gained seven pounds in 
weight, and the abdomen was soft and not tender On the 
fiftieth day there was dulness over the lower portion of the 
right chest with pain on breathing, and through a needle intro- 
duced m the midaxillary line between the ninth and tenth nbs 
about 10 c c of greenish yellow, foul-smelling pus was with- 
drawn The next day, under ether anaesthesia, the ninth rib 
was resected, the diaphragm incised, and several ounces of pus 
evacuated from a subphremc abscess From that time on the 
patient made an uninterrupted convalescence, leaving the hos- 
pital on the 21st of February, 1909. She had continued in good 
health, and had gained 28 pounds 

Cultures taken from the pus from the subphremc abscess 
showed a pure culture of pneumococci It was interesting to 
note that m the monograph by A Weichselbaum on the Diplo- 
coccus pneumonia’ m Kolle and Wasserman’s “ Handbuch der 
pathogenen Mikro-organismen,” he calls attention to the fact 
that in the cases of pneumococcus peritonitis observed by him, as 
well as in the case reported by Bantis, there was a chronic 
gastric ulcer or a carcinomatous ulcer of the stomach, and 
he suggested that the pneumococcus had gained entrance to 
the peritoneum through the lesion in the stomach 

Dr Charles H Peck said he had recently had a case of 
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cushion was held in place by a spring band passing around the 
body like a truss spring, and on the other side a catheter 
passed through a hard rubber disk, and was held m place by 
the same spring. Both cup and catheter connected with a 
bladder which hung from her thigh 

The patient had continued in good health and had shown no 
evidences of a recurrence of the carcinoma She had gained 
in weight and was able to do her housework The patient 
had found the side on which the nephrotomy had been per- 
formed easier to care for than the side on which the ureter was 
implanted, the adjustment of the cup to collect the urine being 
difficult, and leakage occurring readily 

Dr. Martin said the case illustrated that a kidney draining 
freely, either through the ureter or directly from the pelvis 
through the kidney substance, was well tolerated by the patient, 
and he believed there was less danger from obstruction of the 
drainage following a nephrotomy than from the ureterostomy, 
but he thought that he should again be inclined, after a com- 
plete cystectomy, to do a loin transplantation of the ureters at 
the time of the cystectomy, as the shock and bleeding were 
less than m a nephrotomy, and later, if there was trouble with 
the drainage, as in this case, it would always be possible to 
perform a nephrotomy. 

Dr Charles L Gibson said that, aside from the excellent 
kidney drainage and the ingenious apparatus by which the 
patient enjoyed comparative comfort after complete cystectomy, 
the case shown by Dr Martin was a remarkable example of 
what could be accomplished in these advanced cases of carcinoma 
of the uterus involving the bladder The operation was done 
in September, 1909, and the patient was apparently enjoying 
excellent health The case should prove an incentive to others 
to do as radical an operation as possible in the face of these 
apparently hopeless conditions 

LIVER ABSCESS IN A CHILD 

Dr Frank S Mathews presented a boy, ten years old, 
who was admitted to St Mary’s Hospital for Children on 
Tuly 26 1910 He had been sick for ten days, with fever, 
vomiting, and pain m the right side On admission his tem- 
perature was 105 8° , there was muscular twitching, and pain 
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NEPHROTOMY FOR SUPPURATIVE NEPHRITIS 
FOLLOWING LUMBAR URETEROSTOMY 

Dr. Martin presented a negro woman, 44 years old, whom 
he had previously shown m October, 1909 He had operated 
on her at St Luke’s Hospital on Sept 3, 1909, about one year 
and four months ago, removing the carcinomatous bladder and 
uterus, and implanting the ureters into the loins In the dis- 
cussion of the case at that time, the late Dr Samuel Alexander 
brought up the point of the relative advantages and disadvantages 
of ureteral loin implantation and double nephrotomy, as advocated 
by Watson m a paper published m the Annals of Surgery, 
in 1905 

The patient was again brought before the Society to lllus- 
tiate some of the points under discussion at that time It was 
pointed out at the time she was shown that the drainage from 
the left ureter had been unsatisfactory at times, and that there 
was a tendency for the epithelium to close the ureteral orifice 
On the right side there was no such tendency, the mucosa of 
the ureter having firmly established itself up to the level of 
the skin 

This tendency of the left ureter to close, with a resulting 
damming back of the urine, had continued, and from time to 
time last winter it was necessary to dilate the orifice of the 
ureter On April 26, 1910, the flow of urine from the left 
ureter ceased, and the patient had a chill and vomited Her 
temperature rose to above 104° and her pulse to 128 There 
was pain and tenderness over the left kidney The passage 
of a small catheter into the orifice of the ureter withdrew but 
a few drops of pus It was evident that there was a suppurative 
inflammation of the left kidney The patient was accordingly 
again admitted to the hospital, and on April 29, 1910, a 
nephrotomy was performed and a tube introduced into the 
pelvis of the kidney Several ounces of pus were evacuated 
The patient made an uneventful recovery, and left the hospital 
May 14 Since then she had worn a small tube m the nephrotomy 
opening, this she removed daily, cleansed, and' reinserted 
Messrs Stohlmann and Pfarre, the instrument makers, had 
fitted for her an ingenious apparatus which had greatly added 
to her comfort on one side a cup with an inflated rubber 
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obstruction the appendix was inspected and found normal, and, 
furthermore, the pus from the liver abscess lacked the odor of 
most appendical abscesses The case had been treated only by 
surgical drainage of the abscesses Vaccines had not been em- 
ployed, as the speaker thought it useless to give a few millions 
of dead cocci to a patient whose blood and tissues were filled 
with billions of live ones 

Dr L W Hotchkiss said he had seen two cases of liver 
abscess in children, aged nine and twelve years, respectively 
Both cases ended in recovery 

Dr. A V. Moschcowitz said that liver abscess was of 
common occurrence in Mt Sinai Hospital About five years ago 
the speaker said he tabulated over ioo such cases, and of that 
number there was only one case in a child In that case, which 
was under the care of Dr Arpad G Gerster, the liver abscess 
was traced to a trauma There was a distinct history of an- 
tecedent trauma, with probably hemorrhage and secondary in- 
fection 

Dr Mathews said there was no history of trauma in his 
case 

Dr Moschcowitz suggested that the liver abscess in this 
case was possibly haematogenous and an expression of a general 
infection from which the child was suffering Perhaps the 
multiple abscesses which developed subsequently were due to 
metastases from the liver abscess, or perhaps they were all ex- 
pressions of a general infection 

Dr Mathews said that all of the abscesses made their 
appearance within ten days after the original operation Whether 
the source of the original abscess was through a blood infection 
or whether the subsequent abscesses resulted from the liver ab- 
scess he was unable to say 


DOUBLE ACUTE NON-TUBERCULOUS COXITIS 
Dr Mathews presented a girl, five years old, who was 
admitted to St Mary’s Hospital for Children on May 31, 19 10 
She had been well until two weeks before, and was sent to the 
hnsmtal as a case of tuberculous coxitis On admission, she 
was acutely ill, with a temperature of 104° and the physica 
, 1OTS of bronchitis The movements of the right hip were 
painful the hip was held m a flexed position in outward rots- 
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and rigidity m the right lom and hypochondrium The liver 
border was abnormally low, and the right kidney easily palpable 

Dr Mathews said that, although abscess of the liver was 
not especially uncommon in the children of the tropics, it was 
exceedingly uncommon m New York, and m the case presented 
it was considered, in the absence of any knowledge of a portal 
infection, that it was more likely one of renal than liver 
infection. Consequently, an incision was made in the lom, into 
which the kidney seemed to prolapse, however, it was seen 
that the kidney was normal, and was simply pressed downward 
by a mass above and m front 

Through a right rectus incision the free edge of the liver 
was exposed, and, passing the hand underneath, a mass of 
adhesions was encountered Upon separating these, a soft spot 
was felt on the under surface of the liver posteriorly, and with 
the finger, an abscess, about the size of a lemon and containing 
creamy, odorless pus, was evacuated This contained the 
Staphylococcus auieus The abscess was drained through both 
incisions. 

Five days later the boy was again operated upon for acute 
intestinal obstruction Through a McBurney incision a col- 
lapsed coil of gut was found and traced up to the rectus 
incision, where it was adherent and angulated Recovery fol- 
lowed, but the boy ran an irregular temperature for two months 
His convalescence was interrupted by abscesses of low virulence 
containing the Staphylococcus aureus These abscesses developed 
about two weeks after the liver operation, they were numerous 
and deep-seated m the cellular tissues, and one abscess formed 
m the inner tuberosity of the left tibia and another in the inner 
malleolus of the same bone These later formed sequestra which 
had been removed by operation The shaft and medulla of the 
bone remained normal The lower epiphysis of the right 
humerus became the focus for further trouble there had been 
a thickening of the bone at that point, and the joint had been 
repeatedly aspirated of synovial fluid, but no pus had formed 
The patient’s general health was now good, and he seemed on 
the road to recovery 

Dr Mathews said he had no suggestion to offer as to the 
portal of infection in this case, other than that it did not come 
from the appendix At the time of the operation for intestinal 
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BRAIN INJURY BY CONTRECOUP 

Dr Mathews presented a boy, eleven years old, who had 
always been well except for an injury four years ago At 
that time a small piece of bone was said to have been removed 
over the left frontal eminence The scar of that operation was 
apparent, and there was no doubt that there was a fracture of 
the left frontal bone 

Five days prior to his admission to St Mary’s Hospital for 
Children, four months ago, he fell into an area way, a distance 
of three feet, striking the right zygoma on the tip of a sewing 
machine oil can He was found unconscious a few minutes later 
by a physician, who sent him to a hospital From then until 
his admission to St Mary’s lie was said to have been in partial 
coma, with loss of sphmctenc control 

Examination showed an old scar over the left frontal bone, 
and a small punctured wound over the right zygoma There 
were no evidences of a fracture of the base or vault, no swelling 
nor ecchymoses There was partial paralysis of the right side 
of the face, and complete paralysis of the right arm and leg 
The tongue was deviated to the right There was complete 
aphasia, the mouth was foul, and swallowing was difficult The 
patient was excessively irritable, not unconscious, and followed 
movements with his eyes ITis pulse for several days ranged 
between 50 and 60 

With all the symptoms pointing to a lesion of the left motor 
area, the question of operation arose, but action was postponed 
from day to day because of slight improvement, and although 
the slow pulse suggested compression, the blood-pressure was 
never recorded in excess of no mm 

When the boy left the hospital at the end of three weeks 
he was able to walk with difficulty, he understood perfectly, and 
could speak a few words At present there was still slight facial 
palsy and some difference in the grasp of the two hands The 
tongue protruded straight For a time he was very emotional, 
but he was improving in that respect 

In this case. Dr Mathews said, the trauma was upon the 
ht zygoma, but there was no evidence of recent fracture 
With the signs pointing to laceration or pressure on the left 
motor area one was forced to think of adhesions about the site 
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tion , however, there were no spasm, no night cries, and scarcely 
any limitation of movement Under ether, nothing definite 
could be made out 

Three weeks later the left hip became similarly affected The 
leucocytosis was high (thirty to forty thousand) for several weeks, 
with a differential count of about 85 per cent of polymorphonu- 
clears Repeated Von Pirquet tests were negative for tuber- 
culosis Smears from the vagina were repeatedly negative for 
gonococcus 

Both thighs were maintained in an extension apparatus for 
three months. Removal of the weights from either leg would 
be followed within two days by a considerable rise in temperature. 
After five months she was allowed out of bed, and she has been 
walking with some difficulty since. 

This child, apparently, Dr Mathews said, had an acute, non- 
tuberculous, non-gonorrhoeal coxitis affecting both hips The 
absence of flexion and spasm pointed to its primary synovial 
rather than bony origin X-ray pictures at first showed normal 
bones, later, the acetabulum became excavated and deepened, 
and the femoral heads had been largely absorbed New bone 
was now being formed around the joint In spite of the de- 
formity, the child was able to walk, and there was only moderate 
limitation of motion m flexion and rotation 

Dr Royal Whitman, discussing Dr Mathews’s case, said 
he was inclined to believe that the condition m the hip-joints 
was primary, as the temperature chart showed how perfectly the 
symptoms were under control when the joints were at rest 
There was evidently a destructive process involving both joints, 
and he suggested that it might be well to place the limbs in 
abduction and relieve the pressure on the upper borders of 
acetabuli 

Dr Mathews asked Dr Whitman if he saw any infections 
of this sort that were not tuberculous and which did not end 
m suppuration 

Dr Whitman replied that he had seen many cases of this 
type involving one joint, and that they were often mistaken for 
tuberculous disease On this account he did not make a diag- 
nosis of hip disease until the child had been under observation 
for a time, so that infections other than tuberculous might be 
eliminated 
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sroramihK- p d mt0 the bladder and further through the 
suprapub c opening into the gauze dressing The sutures were 

tld l J , mt ‘T tymg tlKm ’ the was then m- 

duced, and was of such size that when the sutures were tied, 

a certain amount of compression of the tampon would take 
place A Freyer tube was put into the bladder above the 
projecting end of the tampon, and the wound was closed The 
ube and the tampon were removed on the third day There 
uas no difficulty in withdrawing the tampon, as the catgut 
sutures in contact with the urine in the bladder evidently 
opened up in a day or two, thus practically re-establishing con- 
ditions that existed at the close of the enucleation of the 
prostate after the danger of post-operative hemorrhage bad 
passed 

The speaker said he had employed this method in four 
cases of suprapubic prostatectomy with apparent success 

In reply to a question, Dr Kammerer said he had thus far 
experienced no difficulty m introducing the sutures through 
the bladder wall and the capsule of the prostate His incision 
into the bladder was about an inch or an inch and a half long 
but, of course, this incision could be stretched to almost any 
size necessary for removal of a large prostate He had not 
resorted to the perineal operation as frequently lately, he said, 
because he had found that, technically, the suprapubic was 
simpler and possessed some advantages over the perineal method 
When he did do the perineal operation, he always exposed the 
parts thoroughly by a curved incision m the perineum He had 
never observed injury to the rectum or incontinence of urine, 
but had seen very troublesome perinea I fistulas after this method 
One great advantage of the suprapubic method was the pos- 
sibility of thorough inspection of the bladder without cystoscopy 
Dr John F Erdmann asked Dr Kammerer whether m his 
experience the increased mortality of the suprapubic operation 
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of the injury of four years ago as concerned with his present 
symptoms There had been no symptoms referable to his old 
injury in the intervening four years 

CONTROL OF HEMORRHAGE AFTER SUPRAPUBIC 
PROSTATECTOMY 

Dr. F Kammerer presented a man, 72 years old, upon whom 
he had recently operated for prostatic hypertrophy The case 
was shown to illustrate a point m the technic of the suprapubic 
operation The speaker said he had been more favorably im- 
pressed with the latter operation during the past four years, and 
had practised it almost exclusively m preference to the perineal 
method, of which he had formerly been an adherent The 
mortality had been and was still, perhaps, higher in the supra- 
pubic cases, and this was, he thought, due m a great measure 
to the increased hemorrhage — not so much during as immediately 
after the operation It was not an infrequent occurrence, after 
the enucleation of a large prostatic tumor from above, to have 
practically no hemorrhage at all from the wound surfaces of 
the bed of the prostate during operation, but it had happened 
to him in quite a number of cases, within the first hours follow- 
ing operation, to find that very alarming parenchymatous hemor- 
rhage was going on after the patients had been returned to 
bed and placed in the horizontal position In a number of cases 
he had been compelled to reopen the suprapubic wound, to pack 
the wound cavity of the prostate, and to exert digital pressure 
on the packing until the bleeding ceased This had occurred 
m the patient he showed, who was operated on for an unusually 
large hypertrophy 

After repacking the bed of the prostate, very slight pressure 
of one finger would generally suffice to stop the oozing from 
the wound surfaces, and it had occurred to the speaker that this 
finger-pressure might be replaced by suture of part of the open- 
ing made during the enucleation of the prostate To pack the 
cavity of the prostate with gauze, allowing the end of the 
tampon to protrude from the bladder above the symphysis, with- 
out any additional safeguard for retaining the tampon in position, 
ivas of little use As soon as the tampon became soaked with 
blood and urine it would m part loosen up and fall into the 
bladder, and would not press against the wound surfaces, and 
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avulsion of the tubercle of the tibia, one in a man, who four 
years previously had fractured the patella on the corresponding 
side, the fracture being sutured with wire Two years later 
he fractured his opposite patella, which was sutured with chromic 
catgut Subsequently he met with the same sort of an injuiy, 
producing this time an avulsion of the tubercle of the tibia, the 
fragment was sutured, with a very good result 

The second case was one where the tubercle was torn off 
and the fractured surface turned directly forwards, so that an 
open operation was absolutely indicated The bone was exposed, 
the fragment turned back into its proper position, and sutured 
into place with chromic gut 

ACUTE HEMORRHAGIC PANCREATITIS 

Dr Benjamin T Tilton showed this case The patient 
was a Swedish woman, 29 years old, married, and the mother 
of one child She was a moderate beer drinker, and denied 
venereal infection Her general health had been good, excepting 
that she had had some “ stomach trouble ” for the past nine 
months This had shown itself in the form of occasional attacks 
of vomiting after meals The vomitus contained undigested 
food, mucus, and occasional blood The last attack of vomiting 
occurred about two months ago, and the vomited material con- 
tained blood 

Thirty-six hours before Dr Tilton saw the patient, m 
October, 1910, she experienced without warning a sudden, ex- 
cruciating pain in the epigastrium The pain was persistent, 
and finally extended over the entire abdomen and radiated to 
the chest behind the sternum It was also felt intensely in 
the back The pam was followed by vomiting and prostration, 
and the bowels were constipated Her physician was compelled 
to give her several injections of morphine for the pam during 
the next twenty-four hours 

On admission to the hospital, the patient was in severe 
shock The pulse was 150 and very weak, and the skm was 
cold and cyanosed The rectal temperature was 103 4 ° and 
the respirations 50 The abdomen was markedly distended, 
tympanitic, rigid, and tender The distention was most notice- 
able in the epigastrium The abdominal symptoms were those 
of a general peritonitis The blood count showed 14,000 leuco- 
cytes, with 87 per cent of polynuclears 
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was due to hemorrhage In the majority of cases, he thought, 
death was the result of renal insufficiency or to embolic con- 
ditions Personally, he could recall no case where death was 
due to hemorrhage. 

Dr Kammerer said he did not mean to leave the impression 
that these patients died from hemorrhage, but he did think that a 
severe hemorrhage after a suprapubic operation would be an 
additional unfavorable factor, especially when conditions cited 
by Dr Erdmann existed In reply to a question as to whether 
he did the operation in two stages, Dr Kammerer said he 
preferred to do it m one stage, unless there were evidences of 
severe infection 

Dr Charles L Gibson thought the suggestion of Dr 
Kammerer very valuable in trying to improve the technic of 
the suprapubic operation It was certainly open to improvement 

In doing the perineal operation, he emphasized the im- 
portance of greater respect for the musculature of the parts, 
and since he had adopted the intra-urethral incision, his results 
had been much better than formerly 

AVULSION OF THE TUBERCLE OF THE TIBIA 

Dr Charles L Gibson presented a man, 40 years old, who 
fell and bruised his right knee There was slight pam, and an 
examination showed that an avulsion of the tubercle of the 
tibia had taken place The bone was exposed, the fragment 
restored to its proper position, and an ordinary steel nail driven 
in to keep it m place The patient remained in the hospital for 
twenty days, during which period the leg was immobilized 
He made a good recovery, with perfect extension In reply 
to a question, Dr Gibson said the operation was extracapsular, 
the joint not being opened The nail still remained in situ 

Hr John F Erdmann said that about two and a half 
months ago he was called to Staten Island to see a young man 
who, while attempting to strike a ball at tennis, slipped and 
tore off the tubercle of the tibia and about two-thirds of the 
internal tuberosity of the tibia The bone was exposed and the 
fragment sutured into place with kangaroo tendon He recalled 
one other case m an adult which was treated by pressure entirely, 
no open operation being done 

Hr Benjamin T Tilton said he had seen two cases of 
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the abdomen he found a cholecystitis, with marked pancreatic 
involvement The gall-bladder was drained, but the pancreas 
was left undisturbed As the patient continued to have some 
temperature, drainage was continued rather longer than was 
usual in cholecystostomy After about a fortnight, a large, 
dense swelling was made out in the upper abdomen, and a 
second operation revealed a pancreatic cyst containing about 
1500 c c of a clear, watery fluid This had evidently developed 
in the interim between the two operations Upon examination, 
this fluid was found to contain large quantities of proteolytic 
ferment This was the first time, Dr Peck said, that lie had 
seen a pancreatic cyst develop under his eye The amount of 
pancreatic tissue destroyed in this case must have been very 
considerable, judging from what could be seen and what came 
away with the drainage Still, the patient seemed to have 
sufficient pancreatic tissue left to sustain life The urine was 
found to contain sugar 

Dr Hotchkiss said he had under his care at present a case 
similar to the one presented by Dr Tilton In his case, the 
patient gave a history of an acute seizure, with symptoms 
dating back about four days, and which was diagnosed as a 
small perforation of the stomach or duodenum The patient, 
an alcoholic, apparently in good health, had gone to bed after 


eating a very heavy meal He woke up during the night with 
severe epigastric pain, got up, took some whiskey, and vomited, 
and was brought to the hospital on the following day Three 
days later he developed a swelling in the epigastrium, and was 
transferred to the surgical ward Upon incision through the 
upper right rectus, the entire gastrohepatic omentum was found 
to be a mass of fat necrosis The lesser peritoneal cavity was 
drained of blood-stained fluid and particles of necrotic tissue, 
and the man improved to a certain extent, but as he still con- 
tinued to run a temperature, and as the disease had continued 
sufficiently long to have resulted in a good deal of fat necrosis, 
a secondary incision was made in the left loin for the purpose 
of additional drainage, and lumps of tissue were discharged 
After the drainage was freed the patient was still profoundly 
anaunic and free discharge persisted, but was diminishing 
In this case, which was still under observation, the disease 
seemed to be confined to the body and splenic end of the 
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Owing to the history of previous gastric disturbances, the 
sudden onset of the epigastric pam, and the intensity of the 
peritoneal symptoms, the diagnosis was made of perforated 
gastric ulcer and general peritonitis, although acute hemor- 
rhagic pancreatitis was considered as a secondary possibility. 
On account of the extreme degree of collapse, a very unfavor- 
able prognosis was given, but operation was advised and readily 
accepted. 

Thirty-six hours after the onset of the symptoms, the 
abdomen was opened m the median line above the umbilicus, 
and a large amount of blood-stained fluid was encountered This 
was present m greatest amount beneath the liver and m the 
lesser peritoneal sac. The intestines were markedly distended 
Numerous areas of fat necrosis were found m the omental fat 
and on the peritoneal surface of the duodenum The stomach 
was somewhat distended but otherwise normal On exposing 
the pancreas, after raising the transverse colon, the former was 
found markedly swollen and abnormally soft It was punctured 
with a pair of blunt scissors, and into the opening thus made a 
cigarette dram was introduced, and after washing out the bloody 
exudate, the abdomen was closed. The gall-bladder was some- 
what distended, but no stones were felt within it or m the 
ducts. 

The patient’s condition was most critical after the opera- 
tion, but she responded to free stimulation and the Murphy 
rectal irrigation, and subsequently made an uninterrupted re- 
covery Her temperature reached normal on the third day, and 
she has since been perfectly well 

The striking features of the case, Dr Tilton said, apart 
from the unexpected outcome, were the sudden stormy onset, 
the persistence of very intense pain, and the close resemblance 
of the later symptoms to general peritonitis Immense relief 
followed the simple removal of the peritoneal exudate, which 
gave rise to great tension Drainage of the pancreas was 
apparently not a factor m the recovery, as the dressings were 
scarcely soiled, and the opening closed as soon as the drainage 
was removed 

Dr Charles H Peck referred to a case of acute pan- 
creatitis recently under his care, in which the symptoms Avere 
those of a rather obscure abdominal condition Upon opening 
15 
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and upon opening the abdomen he found the pancreas much 
enlarged, with numerous areas of fat necrosis The gall-bladder 
was filled with calculi He did a cholecystostomy, the gall- 
bladder was drained, and the patient, apparently, was on the 
road to complete recovery On the day preceding her intended 
discharge he was hastily sent for, and found the woman in a 
state of collapse Upon examination, a large mass was made out 
in the upper abdomen He made a diagnosis of acute hemor- 
rhage of the pancreas, which was verified upon operation 
Dr John F Erdmann said that m one of his cases, the 
output of urine for twenty-four hours was submitted to Dr 
Frederic E Sondern for examination, and he reported that there 
was no Cammidge reaction Subsequently, however, it was 
positive In this case the pancreas showed fat necrosis plus 
hemorrhagic necrosis 

Dr George Woolsey said that from his own experience, as 
well as from what he had learned from the literature, jt 
seemed to him that very many of these cases of acute pan- 
creatitis could be saved, providing they were operated on suffi- 
ciently early He was also inclined to believe that in the very 
acute cases a cholecystostomy had better be postponed until a 
later date, as these patients were usually very sick and could 
not well bear the strain of an additional operation Incision 
and drainage would relieve a large number of these cases 
With this treatment necrosis of the pancreas seldom occurs 
Dr Martin said that in a case which he operated on at 
a very early stage, about two years ago, he split the pancreas 
and instituted drainage In spite of the early operation, necrosis 
occurred, and the entire pancreas sloughed away The patient 
died in about three weeks 

Dr Peck said he had an experience similar to that recounted 
by Dr Martin The case was one of acute pancreatitis which 
he operated on within eight hours after its sudden onset The 
patient died of necrosis 

CELLULITIS OF THE SPACE OF RETZIUS 
Dr A V Moschcowitz said that at the last meeting of the 
Society under the title of extensive pericystitis he had presented 
_ man 64 years old, who had suffered for the past seven years 
from symptoms of prostatic enlargement, and who, about four 
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pancreas, a considerable part of which had apparently necrosed 
The patient was slowly improving Dr Hotchkiss said the only 
case of true hemorrhagic pancreatitis he had ever seen had 
proved fatal within two or three days, and he asked Dr Tilton 
whether he regarded his case as one of true acute hemorrhagic 
pancreatitis, according to the usual classification of that disease 

Dr Tilton replied that he had based his diagnosis upon the 
character of the hemorrhagic fluid that he had found, especially 
in the lesser sac, as well as upon the extensive fat necrosis 
The pancreas itself was soft and large, especially the head of 
the organ. The case was operated on at such an early stage 
that actual necrosis of the pancreas had not yet developed 
Drainage did not result in bringing out any necrotic tissue 

Dr. Tilton thought it was not very unusual to have these 
cases recover, providing they were operated on sufficiently early 
An early operation, too, prevented further necrosis. 

Dr John F Erdmann said he had seen four cases of 
hemorrhagic pancreatitis within the year. In two of them, 
upon which he operated, recovery took place. In the other two, 
where no operation was done, the diagnosis was made by the 
attending physicians and himself, and confirmed by autopsy. In 
both of the latter cases the patients were in a moribund con- 
dition, contraindicating operation The patients were males, 
ranging from 45 to 50 years, and in all of them there was a 
history of gall-stones 

Dr Erdmann said he had thus far reported ten cases of 
pancreatitis, seven of the hemorrhagic type; of the latter, five 
recovered after operation 

Dr Moschcowitz said that in operating for acute pan- 
creatitis, he now tried to introduce his drainage through the 
gastrohepatic omentum, which he thought was preferable to the 
gastrocolic omentum, as it gave better access to the pancreas and 
afforded more efficient drainage It was usually assumed, the 
speaker said, that a cholecystostomy was beneficial m these 
cases About three years ago he saw a stout woman, who was 
suffering from what was supposed to be cholecystitis At all 
events, her symptoms raised no suspicion of acute pancreatitis 
When Dr Moschcowitz first saw her she refused operation, but 
three days later, when he saw her again, she gave a distinct 
picture of acute pancreatitis She was sent to the hospital, 
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THE TECHNIC OF MEDIAN PERINEAL PROSTATECTOMY 

Dr Samuel Alexander, of New York, by invitation, read 
a paper with the above title, for which see page 390 

THE TECHNIC OF SUPRAPUBIC PROSTATECTOMY 

Dr John B Deaver, with reference to the technic of supra- 
pubic prostatectomy, said that 

The technic of suprapubic prostatectomy commences in reality 
with the selection of the patient for operation A patient, irre- 
spective of age, good general health, good kidneys (in that they 
functionate normally, that is to say, excrete the normal amount 
of urine from the stand-point of the patient’s age), with a large 
soft prostate, one that upon palpation with the finger in the 
rectum gives a sensation as if it were movable in its capsule, is 
a suitable case for operation 

He laid great stress upon the condition of the kidneys m the 
selection of his patients, and then preparation for operation 
The patient must pass the normal amount of urine for a man at 
his time of life, considering that he must have more or less 
contraction of the kidneys, therefore the amount of urine must 
be larger than he had passed earlier in life The speaker also 
laid stress upon the percentage of urea He cared little if there 
is albumin, so long as it is not much, or if there are casts He 
also considered carefully the condition of the bladder, its capacity, 
its tonicity, the amount of residual urine, the degree of cystitis 
if any, and the presence or not of a stone 

A cystoscopic examination should be made in certain cases, 
which will determine the condition of the bladder, the vesical 
aspect of the prostate, ureteral orifices, etc. 
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weeks ago, had an attack of obstruction of urine for the relief 
of which he was aspirated by his physician Immediately after 
this aspiration, the patient complained of severe abdominal pam , 
he became distended, vomited, and symptoms of a mild degree 
of ileus developed All of these symptoms were overcome by 
medication, and the patient left the hospital within a few days 

He returned to the hospital on November 20, 1910, com- 
plaining of pam in the lower half of the abdomen, and ex- 
amination showed a very firm, painful, and tender mass ex- 
tending from the symphysis pubis to within two inches of the 
umbilicus In general, this mass had somewhat the shape of a 
pregnant uterus, and it could be made out that it was intramural 
and not mtraperitoneal 

After showing this case, Dr Moschcowitz said, he poulticed 
the mass, and when fluctuation became apparent he made a small 
incision into it and evacuated six ounces of pus It could be 
demonstrated with the finger that the mass was extraperitoneal 
It was evidently a cellulitis of the space of Retzius, and probably 
resulted from an infection carried by the needle puncture which 
had been done to relieve the distended bladder 

DISINFECTION OF THE SKIN BY TINCTURE OF IODINE 

Dr Charles L Gibson read a paper with the above title, for 
which see page 106 

Dr John A Hartwell said he had used this method of dis- 
infection over the scalp, with very good results 

Dr Kammerer said that for the past year he had been in the 
habit of giving the patient a bath on the evening preceding opera- 
tion. No further preparation of the field of operation was 
necessary On the operating table the skm where the incision 
was to be made was rubbed with ether and then painted with a 
single coating of the tincture of iodine His results had been 
excellent 

A METHOD FOR THE PREPARATION OF CATGUT 

Dr A V Moschcowitz read a paper with the above title, for 
which see page no 
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by p B rotoclyS OVery fr ° m an£eSthetK ’ bypodermodysis followed 

Aftcr-ti eatment —Avoid passing instruments through the 
urethra for three weeks, then simply to see if channel is unob- 
structed 


Stricture Irregular margin of roof of bed of the prostate 
may be the cause of subsequent trouble Two cases in speaker’s 
experience requiring correction Suspensory to be worn during 
convalescence. 


After drainage tube is removed, wash out through supra- 
pubic opening until it becomes too small to pass it, then intro- 
duction of simply the end of the nozzle of the tube into the 
external meatus and wash out bladder This is sometimes re- 
quired while the suprapubic wound is still large enough to wash 
out the bladder through this avenue, as when there are pus or 
shreds in the urine this affords means of thorough cleansing 
of the base of the bladder The latter can be done through a 
soft catheter passed through the urethra into the bladder, but 
should not be used if avoidable, for fear of disturbing the heal- 
ing process going on in the prostatic bed Dr Deaver said 
he had seen prevesical abscess, for which it may be necessary 
to incise the perineum 

Dr. Edward Martin said that Dr Alexander’s work has re- 
ceived such universal acceptance that a discussion of his findings 
amounts to little more than a congratulatory appreciation He 


had completely summarized the principle of enucleation of the 
prostate in the sentence “ find the line of cleavage ” That done, 
the operation is simple He, however, had to confess a lack 
of confidence in surely striking that line when guided only by 
the sense of touch— he preferred to look in by a wider opening 
than is afforded by the median perineal route Shock is, how- 
ever proportionate rather to the roughness and long continuance 
of manipulation than to the size of the wound In men over 
fifty also comes the possibility of sexual incapacity being de- 
oendent on perineal trauma The penned route is more fre- 
auently followed by this disability .ban is the suprapubic He 
bad seen the same result follow the penned operation for stone 
" , _ f . rt a l m0 st any perineal operation, and believed that 

this' impotence is in no w.se due to damage to ducts, but is the 
result of extensive perineal trauma 
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A bad cystitis should receive serious attention and is best 
handled by a retention catheter and bladder washings with boric 
acid, permanganate of potash, argyrol, etc. Culture of the urine 
to determine the micro-organism is essentially important. A 
few cases will not tolerate a permanent catheter, but will not 
be made worse by passing a catheter twice daily when the bladder 
can be irrigated This will enable the operator to determine 
the class of cases m which he can close the bladder wound and 
that of the abdominal wall up to the drainage tube and thus 
prevent infection of the wound, which so often is a disagreeable 
factor; in this wise convalescence is hastened. A severe cystitis 
at the time of operation favors epididymitis ; so does passing of 
sounds too soon after operation 

In the presence of high arterial tension as shown by the 
pulse, which is also often irregular, and the blood-pressure in- 
strument, a course of nitroglycerine, the drinking freely of water, 
and in some cases proctoclysis are necessary to bring the case 
to a successful termination after operation. 

The surgeon’s anxiety and greatest responsibility only com- 
mence, as in many surgical operations, after the operation. 
Proper nursing at the hands of a gentle, kind, diplomatic, and 
experienced female nurse is important 

The operative technic involves the following elements. 
Anesthetic.- — Ether is the only anaesthetic used in the 
speaker’s clinic and he has no reason to think of using any 
other. Ether has always been perfectly satisfactory if properly 
given 

The anaesthetic may be given with the patient in the Tren- 
delenburg position The patient having been anaesthetized, an 
English catheter is passed into the bladder, followed by the 
introduction of two ounces of boracic or normal salt solution, 
catheter clamped with hsemostat 

Incision Opening of bladder. Retractors Inspection of 
bladder Piece of gauze m the fundus of the bladder Circular 
incision round internal meatus over prostate Enucleation, 
Hemorrhage. Drainage. 

Massage to coapt walls of bed of prostate Small piece of 
gauze in perineal space to be removed m two days Gauze in 
bed of prostate to control bleeding Stenle rabbit serum if 
coagulation time is very slow Can save prostatic urethra 
frequently 
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With regard to Dr Deaver’s remark that he had made MU 
mention of bacteriology, he supposed was meant whether there 
exists a septic condition in the bladder or m the kidneys He 
made no special preparation of his patient because the operation, 
as it is done, gives the very best treatment for septic conditions 
of the bladder that can be secured If the bladder is opened 
and drained just as an abscess is opened, the best possible chance 
is given to recover itself, it does not matter whether the in- 
fection is streptococcic, staphylococcic, or gonorrhoeal The 
lowest possible level of access to the bladder is secured through 
the technic employed by him The bladder is drained and then 
nature takes care of it 

Is it necessary to look into a bladder in order to see a pros- 
tatectomy ? Many surgeons operate for -ppendicitis through a 
very small opening, separating adhesions with great skill, de- 
livering the appendix, and then tying off, and have their patients 
recover By practice and study of the prostate any one may 
become so proficient that he does not do a ‘‘blind” operation 
He will be able to feel the line of cleavage just as he feels where 
the adhesions go in a laparotomy, can recognize the condition of 
the prostate just as that of the appendix, gall-bladder, or any 
other organ, and it is purely a matter of whether a man will take 
the pains to tram himself as to which operation he will do Of 
course, if one does not study the large number of museum 
specimens which are going to waste, if one will not take the 
trouble to dissect them intelligently, one will continue to do 
the open operation, but if one does study them one will learn 
so much more in regard to the prostate that the line of cleavage 
will become as simple as the Golden Rule 

In determining where to begin enucleation, cut the lateral 
lobe with scissors and feel down for the line of cleavage The 
statement that the base of the prostatic tumors is covered by 
mucous membrane is not in accordance with anatomical facts, 
as can be shown by any longitudinal section of a prostate 

The advantage of the perineal operation is simply in the 
general surgical principle that m removing a growth from any 
pj a ce it should be gotten out by the shortest possible route, 
with the least damage to tissue and least danger of hemorrhage, 
and m this case the median perineal is the route to follow The 
only reason it is not universally adopted is because men have 
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With regard to Dr Deaver’s remarks, it is perfectly true that 
the Trendelenburg position with proper illumination brings the 
operative field within the range of vision. He had devised a 
little light for these operations that goes into the bladder with 
a lateral retractor, so that until free bleeding occurs the base 
of the bladder and the urethra and urethral orifices are plainly 
seen It is stated that Freyer always enters through the an- 
terior commissure, he believing the line of cleavage to be most 
marked at this point 

Dr. Thomas R Neilson said that he was a firm believer m 
the selection of cases for operation. Some bad results can be 
prevented by being cautious as to those who are subjected to 
operation The condition of the kidney, as well as of the blad- 
der, should as nearly as possible be known, and any needed 
preliminary treatment given After operation it is wise to pass 
sounds. This applies to either form of prostatectomy It can 
do no harm, and may do much good 

Drainage of the prevesical space is a detail m the com- 
pletion of the suprapubic operation which should not be omitted. 
In every suprapubic operation a small gauze dram should be 
placed there to prevent infection which might otherwise occur 

Dr Harry Deaver said that he had had some difficulty 
m controlling hemorrhage m these perineal operations, and he 
thought m suprapubic operations the hemorrhage to be more 
easily controlled Cases may go on nicely for four or five days, 
then may be purged very freely and after that hemorrhage may 
occur The bowels should be kept as quiet as possible until 
the vessels are entirely healed 

Dr Samuel Alexander (in closing) said, with regard to 
the line of cleavage, that this point applies just as much m the 
suprapubic operation as m the perineal This line of cleavage 
is clearer at the upper commissure than anywhere else, and any 
surgeon who studies the part of the prostate left as well as the 
part removed, will have no difficulty m reaching the same con- 
clusion. 

He did not claim any priority for any operative procedure, 
but simply emphasized the anatomical principles which underlie 
prostatectomy, whether this be done through the suprapubic or 
through the median perineal route He agreed with Dr Deaver 
that it is a matter of very little moment whether a part of the 
prostate is left behind or it is all taken out. 
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A M n TI lx 0l \? K , TH0M:DIC SuRGERy By Royal Whitman, 
M.D , New York Fourth edition Lea and Febiger, Phila- 
delphia and New York, 1910 

Oi thopasdic surgery has departed somewhat from its ancient 
practice, and now aims at the prevention of deformity as well as 
the treatment In order to accomplish this, it has been necessary 
to study the causes of diseases which produce deformity, and 
direct the treatment to their prevention Thus tuberculosis of 
joints is now recognized in its early stage, and healing often 
secured before deforming disease has developed The next step 
to be hoped for is a social one, in which the industrial and 
economic conditions, lying at the root of such diseases, shall 
be corrected. 

This book of Dr Whitman’s, since its first edition, has been 
regarded as a standard exposition of orthopaedic surgery The 
last edition brings it up to date There are many noteworthy 
features The text is full but not redundant The description 
of the physical examination for tuberculosis of the spine may 
be cited as an admirable example of the surgical literature which 
should be found m a treatise of this sort Under the head of 
diagnosis of this disease we find the following true and pathetic 
statement “ If a careful physical examination were made in all 
suspicious cases, by one at all familiar with the ordinary symp- 
toms of Pott’s disease, the field for differential diagnosis would 
be small indeed, but it would appear that such examinations 
are not made usually by the physician who is first consulted 
One may learn, for example, that the child has been circumcised 
because of pam about the genitals, or because of weakness of 
the limbs, supposed to be due to ‘reflex irritation’, or if the 
patient is an adult, that he has been treated for sciatica, 
rheumatism, or strain, long after the deformity, even, would 
have been apparent had the back been inspected ” 

Differential diagnosis of this disease is well presented The 
method of applying plaster-of-Pans jackets is presented so that 
one gets a practical clinical picture In cases of emergency, it 
1S advised that retropharyngeal abscesses may be opened by an 
incision in the middle line of the pharynx, but preferably it 
should be opened through the s.de of the neck The author 
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not taken the pains to study the pathological anatomy of the 
parts 

In regard to the bad results, Dr Alexander did not feel any 
fear in reference to stricture as he did the operation It is not 
his custom to pass any sound through the urethra until several 
weeks afterward. He then passed a sound m order to see that 
the urethra is all right. In this operation the mucous mem- 
brane is entirely preserved around and outside the urethral 
orifice It is not necessary to preserve the urethra, but to prevent 
stricture it is necessary to preserve a perfect smooth mucous 
membrane about the urethra, and that is always the case in a 
properly performed perineal urethrotomy 
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Perhaps more of the distinctly medical side of this disease is 

fumerf an Tt, ne 7°“, eX?e ? *° “ “ a b °° k on orth “P^'c 

surgery The treatment of the paralyses and the paralyse 
sequete is good Holla’s operation for paralysis of the deltoid 
by transplantation of the trapezius, is given 

Anterior metatarsalgia is well described Morton’s operation, 
the author says, is as a rule successful, but m the majority of 
cases it is unnecessary. The treatment of ingrown toe-nail is 
confined to a single operation, that of Webb, by means of silver 
wire placed under and around the nail This method evidently 
has proved sufficient in the hands of the author 

The sane discussion of shoes, which this work presents, might 
wisely be read by every layman Much social good would accrue 
if it could be distributed widely as a tract 

The treatment of club-foot by stretching, so warmly ad- 
vocated and so forcibly applied by Lorenz, is well presented 
It is here that the German and Austrian surgeons have excelled 
Great good is accomplished whenever the orthopaedist declares 
his appreciation of the susceptibility of the soft tissues to the 
influence of stretching " Man hat tn der Orthopadie viel zu 
wemg imt der Elashcitat der Theile gerechnet ” 

J P Warbasse 

Diseases of the Colon By P Lockhart Mummery, F R C S 

322 pages, illustrated John Wright & Sons, Ltd , 1910 

This work, founded on the Jacksonian essay for 1909, is 
timely because of the greater frequency of pathologic conditions 
of the large intestine which have developed during the past 
few years, consequent in some measure, certainly, to the intro- 
duction of the modern diet of prepared foods, and to an 
increase in the number of people employed m sedentary occupa- 
tions, both factors inhibiting most markedly the stimuli to peris- 
talsis,' and thus giving rise to the most potent factor in the 
etiology of disturbances of the large intestine Such a book is 
the more welcome because it serves to classify and correlate the 
very rapid strides which the diagnoses and treatment of these 
conditions have taken 

It is difficult to classify the book, as it falls far short of 
beme- encyclopedic m its scope, and, on the other hand, is not 
monographic in its detail Throughout is to be noted a very 
meagre bibliography, end but seldom is mention made of ex- 
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uses the word “ costotransversectomy ” to designate resection of 
the joint between the rib and transverse process. We are of 
the opinion that the learned author would not defend this bad 
word. 

Though describing and recommending the more conservative 
measures, the impression is given that the author is more in- 
clined to the incision of tuberculous abscess of the spine than 
is the present practice among surgeons Dr Gould, at least, 
would object to the omission of eye-strain as a cause of cur- 
vature 

Truslow is quoted as stating that investigation shows that m 
a large proportion of cases of curvature the patients had led 
sedentary lives and did not enjoy exercise The exercises and 
manipulations for correction are fully described Teschner’s ex- 
ercises are quoted from the Annals of Surgery The classic 
treatment of kyphosis and lordosis is given 

The discussion of cervical ribs is brief, but, perhaps, as full 
as a work of this scope should give Wolff’s law, concerning 
changes in the form and function of bones, is fully described 

The essentials of Bier’s hyperasmic treatment are given, but 
tuberculin is not spoken of The description of the treatment 
of infections by means of vaccines is inadequate for a work 
published in 1910 It seems also to the leviewer that the treat- 
ment of non-tuberculous diseases of joints might have been 
given somewhat more m detail. If haemophilia is worthy of 
being described, some word concerning its modern treatment 
might have been introduced 

That America was the cradle of orthopaedic surgery is con- 
tradicted by the references to Thomas’s early work When 
American surgeons generally believed that motion was necessary 
in the treatment of joint diseases m order to prevent ankylosis, 
Thomas, of Liverpool, showed that immobilization was the best 
treatment for hip disease Thomas is given full credit for his 
important work. 

Lorenz is freely alluded to in the discussion of congenital 
dislocation of the hip The description of the pathology and 
etiology of coxa vara is succinct The diagnosis and treatment 
are admirable The advantages of cuneiform osteotomy are well 
presented The illustrations, showing the advantage of treating 
fracture of the neck of the femur by extreme abduction, are 
convincing. 

Flexner’s uork upon anterior poliomyelitis is referred to 
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Applied Anatomy-the Conduction op the Human Body 
Considered in Relation to its Functions, Diseases, and 
Injuries By Gwilym G Davis, Associate Professor of 
Applied Anatomy in the University of Pennsylvania With 
six hundred and thirty illustrations, mostly from original 
dissections and many m color by Erwin F Faber Plnladeh 
phia and London J B Lippmcott Company 

The author presents for consideration a volume of six hum 
dred and thirty pages with six hundred and thirty illustrations 
The subject is treated regionally, according to the usual 
anatomic divisions The morphology and function of each part 
is briefly described and followed by a consideration of the surface 
anatomy 

Next the author considers the various affections of the part, 
correlating anatomical and clinical facts m such a practical way 
that the applied anatomical facts are clothed with a new and vital 
interest 

The value of the work is further increased by indicating the 
anatomical principles involved in the diagnosis and treatment of 
the affected part The mechanism of dislocations and their reduc- 
tion is fully described, the rationale of the principal operative 
procedures is given, and the classical ligations, amputations, and 
excisions receive a consideration perhaps in excess of their 
relative importance 

The illustrations in this work are of unusual excellence, and 
for the most part original Many of the dissections have been 
reproduced in color All are pertinent and show commendable 
care in selection and execution 

Anatomically, clinically and artistically this work is thoroughly 

satisfactory 

William Francis Campbell 


To Contributors and Subscribers : 

All contributions for Publication, Books for Review, and 
Exchanges should be sent to the Editorial Office, 145 Gates Ave , 


Remittance for Subscriptions and Advertising and all busi- 
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Avwai-s of Surgery, 
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Philadelphia. 
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tensive consideration by contemporary authors of the subject m 
hand The American literature suffers particularly in this re- 
spect, although the work of Cannon and others is deservedly 
mentioned and accredited under the chapter of physiology. 

After the rather brief chapters on physiology, bacteriology, 
etc, the author considers the congenital abnormalities of the 
colon, chiefly dilatation, and introduces the operation of ap- 
pendicostomy for its relief, quoting a successful case; this cer- 
tainly deserves consideration. 

This is succeeded by a good presentation of volvulus of 
the colon; but the following chapter on adhesions and kinking 
of the colon is rather defective m the consideration of their treat- 
ment. 

Chapter IX takes up inadequately the X-ray diagnosis of 
colonic malpositions, and no mention is made at all of the 
stenoses consequent to carcinomata, or the presence of diverticula 
In considering the subject of pericolitis, the presence of diver- 
ticula is mentioned as its etiologic factor m some cases The 
confused ideas of the author regarding the etiology m cases of 
cancer occurring in conjunction with diverticula is noticed on 
page 195 Reference to contemporaneous American literature 
would, we feel, have served to eliminate the rather indefinite 
position taken on this question 

We are glad to note the author’s ideas on the treatment of 
chronic constipation, particularly inasmuch as they are not m 
accord with those writers who regard the colon as of small 
importance to the ( bodily economy The author deprecates the 
operation for its relief as practised by some, namely, that of 
resection of the colon with its consequent 33 per cent mortality 
Doubtless there are a few cases in which this procedure may 
seem indicated, but they must be extremely rare, and the reviewer 
fully agrees that the more simple one of appendicostomy should 
at least be given a thorough trial 

The chapters dealing with tuberculosis, simple stricture, em- 
bolism of the mesocohc vessels, cancer, colotomy, and the various 
other operations on the colon, while good to a degree, are, on 
the other hand, disappointing m the very noticeable deficit of 
details 

The book is admirably written, but it cannot be considered 
m any way a complete resume of our present-day knowledge 
m this department of medicine and surgery 
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of such long standing and so deeply rooted have, almost m- 

vanably, been proven m the end to be founded upon facts 
Phelps has attempted to answer the question, not by addin? 
any new data based upon personal observations, but upon an 
analysis of opinions of other men, dating back as far as the 
earliest history of cancer He states that he has no records of 
histories of cancer cases that have come under his own care 
Phelps at the outset states that he uses the word “ cancer ” 
to include only carcinoma and not sarcoma I believe it better 
to use the word “ cancer ” to include all forms of malignant 
tumors , both of epithelial and connective-tissue origin, for the 
reason that up to comparatively recent times <f cancer ” was 
universally used in this broad, general way, both by the laity 
and the profession We certainly need some word to include 
all types of malignant tumors, and no better term could be 
found than the word “ cancer ” Still further, the word 
“ cancer ” is at the present time used to include all malignant 
tumors by all the workers m cancer research throughout the 
world So, then, in dealing with the question of trauma as a 
causative factor in malignant tumors, we shall consider all 
types of cancer A careful study of all the varying types of 
malignant disease shows practically the same apparent causa- 
tive influence from injury, although the percentage of cases 
associated with antecedent trauma may be slightly greater 
m sarcoma than carcinoma But numerous cases of so-called 
acute traumatic malignancy will be found in all types 

The question cannot be settled by any review of old statis- 
tics, especially of hospital statistics taken by a house officer 
just beginning his experience in history-taking and usually 
following the routine custom handed down from previous gen- 
erations of house surgeons The only way the matter can be 
settled even approximately is by careful records of either a 
lar^e number of personal observations or, better still, by the 
records of a large cancer hospital in which careful and uniform 
histones have been kept over a long period of years Such 
records are, unfortunately, at the present time not m existence 
The number of cases of cancer at any general hospital is too 
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ORIGINAL MEMOIRS. 

INJURY AS A CAUSATIVE FACTOR IN CANCER * 
BY WILLIAM B COLEY, M D , 

OF NEW YORK, 

Professor of Clinical Surgery, Cornell University Medical College, Attending Surgeon to 
the General Memorial Hospital for the Treatment of Cancer and Allied Diseases , 
Attending Surgeon to the Hospital for Ruptured and Crippled 

That injury or trauma plays an important part in the 
development of all types of malignant tumors has been recog- 
nized by the laity from the earliest times The question of 
the causative relationship between trauma and cancer has not 
until recently received the careful scientific investigation which 
its importance demands At the French Congress of Surgery, 
1907, it formed the chief topic of discussion, and at the recent 
International Cancer Research Congress of Paris, Oct 5, 1910, 
two of the principal papers of the congress were devoted to it 
The most recent paper upon the subject m America is 
Phelps’s article in the Annals of Surgery, May, 1910, it 
is an elaborate attempt to prove that trauma has no influence 
whatever upon the development of cancer (he limits the use of 
the word “ cancer ” to carcinoma) He admits that a “popular 
belief that a cancer of the breast can always be traced to some 
contusion or other trivial injury has existed to a very great 
extent,” and he believes this profound belief “ has been held 
with a tenacity which has hypnotized attending physicians into 
accepting impossible assertions as undoubted facts ” 

* Read before the Southern Surgical and Gynecological Association 
at Nash\iUe, Tenn , December 15, 1910 
16 
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These cases are very briefly enumerated m the following 
ables A number of the more important ones are given in 
greater detail in the body of the paper 


TABLE I 


SYNOPSIS OF CASES PREVIOUSLY PUBLISHED J 

Case i— Age 18, female Round-celled sarcoma Site of tumor 
metacarpal bone Injury by blow Interval between injury and appear- 
ance of tumor, at once 

Case 2 Age 28, female Round-celled sarcoma Site of tumor, 
spine Injury by fall Interval between injury and appearance of tumor, 
r year 

Case 3 — Age 37, male Melanotic sarcoma Site of tumor, thumb 
Injury by contusion Interval between injury and appearance of tumor, at 
once 

Case 4 — Age 7, female Mixed-celled sarcoma Site of tumor, 
ovary Injury by fall Interval between injury and appearance of tumor, 
2 months 

Case 5 — Age 55, female Cylindroma (Sarcoma) Site of tumor, 
breast Injury by blow Interval between injury and appearance of 
tumor, r week 

Case 6 — Age 25 , male Round-celled sarcoma Site of tumor, testis 
Injury by blow Interval between injury and appearance of tumor, 2 
jears 

Case 7 — Age 11, male Round-celled sarcoma Site of tumor, thigh 
(popliteal space) Injury by blow Interval between injury and appear- 
ance of tumor, less than 1 year 

Case 8 — Age 59, male Angiosarcoma Site of tumor, breast In- 
jury by blow Interval between injury and appearance of tumor, 3 months 

Case 9 — Age 41 , female Round-celled sarcoma Site of tumor, arm 
Injury by blow Interval between injury and appearance of tumor, 2 
years 

Case 10— Age 46, female Melanotic sarcoma Site of tumor, neck 
Injury by scratch Interval between injury and appearance of tumor, 


S00I1 C ase 11— Age 8 , female Round-celled sarcoma Site of tumor, 
chest Injury by blow Interval between injury and appearance of tumor, 

6W< (Se 12— Age 43 , male Round-celled sarcoma Site of tumor, 
mastoid Injury by severe blow Interval between injury and appearance 

° f t 'case' ft-Agz 20, female Spmdie-celled sarcoma Site of tumor, 
hand Injury by fall Interval between injury and appearance of tumor, 

1 yC r" T , Age 31, female Round-celled sarcoma. Site of tumor, 

breast Injury by blow Interval between injury and appearance of 

tumor, few days 


T^^J^SuRG^vTMarch, 1898 
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small to give the required data without going back over a long 
period of years, too far to insure uniform methods in history- 
taking, and hence of little value m connection with such a 
question. Therefore, at present we must still rely on the 
lesults of large personal experiences, carefully and uniformly 
recorded For the reason that 20 years ago I began to make 
special investigations m sarcoma, my opportunities for a study 
of this type of cancer have been unusually large, and it is the 
result of this personal experience, particularly m reference to 
the association of trauma and sarcoma, that I desire to place 
before you at this meeting. (My cases are all from histories 
taken myself. 

Up to November 24, 1897, I had had under my care 170 
cases of sarcoma and had careful histories of these cases In a 
paper entitled “ The Influence of Injury upon the Development 
of Sarcoma,” read before the New York Surgical Society 111 
November, 1897 (Annals of Surgery, March, 1898), I said 
that “ no clinical feature of the disease had impressed me more 
strongly than the frequent association of trauma with its early 
manifestations ” I started out with no theory to prove, but 
with an impartial mind, and I did not write my paper until I 
had personally seen 46 cases of antecedent trauma 111 a total 
of 170 cases of sarcoma observed In that paper I gave a 
detailed history of each of these cases, and while in some the 
interval elapsing between injury and the development of the 
tumor was sufficiently long to justify some doubt as to any 
causative relationship, m most cases it was so short, that to 
rule it out as a coincidence without causative relationship 
would be begging the question 

In 9 of the 46 cases the tumor developed withm one week 
following the injury at the exact site of injury 

Since writing this paper, I have observed 800 additional 
cases of sarcoma, making a total of 970 cases, and of the 800 
new cases a definite history of trauma was noted in 179 cases; 
or m the entire series of 970 cases, 225 times, or 23 per cent 
The tumor developed within the first month after the injury 
m 1 1 7 of the 225 cases, 52 per cent , of typical acute traumatic 
malignancy, the reality of which Phelps and others deny 
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Case 32— Age 30, female Osteochondroma sarcoma Site of tumor, 
ilium Injury by fall Interval between injury and appearance of tumor’ 
3 months ' 

Case 33 Age 38, female Osteochondroma sarcoma Site of tumor 
lower jaw Injury by blow Interval between injury and appearance of 
tumor, few weeks 

Case 34 Age 29, male Mixed-celled sarcoma Site of tumor, eye 
Injury by scratch Interval between injury and appearance of tumor, 
few weeks 

Case 35 — Age 55 , male Round-celled sarcoma (melanotic) Site of 
tumor, ball of foot Injury by laceration from nail in shoe Interval 
between injury and appearance of tumor, few weeks 

Case 36 — Age 12, male Round-celled sarcoma. Site of tumor, 
tibia Injury by fall Interval between injury and appearance of tumor, 
2 months 

Round-celled sarcoma Site of tumor, 
Interval between injury and appearance 


Case 37 — Age 5, female 
femur Injury of old fracture 
of tumor, 1 to 2 years 

Case 38— Age 24, female 
of tumor, tibia Injury by fall 
of tumor, at once 

Case 39— Age 16, female 


Round-celled sarcoma (melanotic) Site 
Interval between injury and appearance 

Spindle-celled sarcoma Site of tumor, 


foot Injury by fall Interval between injury and appearance of tumor, 
few weeks 

Case 40 — Age 26, male Round-celled sarcoma. Site of tumor, 
tibia Injury by blow Interval between injury and appearance of tumor, 
few weeks 

Case 41— Age 50, male Round-celled 
kidney Injury by fall and contusion 
appearance of tumor, 6 months 
Case 42— Age 40, r*-’* 
parotid Injury by blow 
tumor, few months 

Case 43— Age 39, female Melanotic sarcoma Site of tumor, toot 
Injury by contusion Interval between injury and appearance of tumor, 

fCW Casf 44 —Age 50, female Melanotic sarcoma Site of tumor, leg 
Injury by scratch Interval between injury and appearance of tumor, few 

^ ayS r _p A c Age 73, male Round-celled sarcoma Site of tumor, ton- 

sl j ^ by contusion Interval between injury and appearance of 

tumor, 5 ^ S . female Osteochondroma sarcoma Site of tumor, 

T 4 ,rv bv fall Interval between injury and appearance of tumor, 

^5%. W ■ «« *■» b ' f ° re 


sarcoma Site of tumor, 
Interval between injury and 

male Spindle-celled sarcoma Site of tumor, 
Interval between injury and appearance of 
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C ase xs— Age 31, female Site of tumor, breast Injury by blow 
Interval between injury and appearance of tumor, few days 

Case 16 — Age 11, female Spindle-celled sarcoma Site of tumor, 
femur Injury by fall Interval between injury and appearance of tumor, 
at once 

Case 17 — Age 26, female Round-celled sarcoma Site of tumor, 
femur Injury by sprain Interval between injury and appearance of 
tumor, 1 to 2 years 

Case 18 — Age 48, female Spindle-celled sarcoma Site of tumor, 
thigh Injury by strain (muscular) Interval between injury and ap- 
pearance of tumor, 2 years 

Case 19 — Age 29, male Round-celled sarcoma Site of tumor, 

testis Injury by fall Interval between injury and appearance of tumor, 

3 to 4 weeks. 

Case 20 — Age 22, male Round-celled sarcoma Site of tumor, 
testis Injury by fall and contusion Interval between injury and ap- 
pearance of tumor, 2 to 3 weeks 

Case 21 — Age 27 , female Round-celled sarcoma Site of tumor, 
axilla Injury by laceration (finger) Interval between injury and ap- 
pearance of tumor, 1 week 

Case 22 — Age 55, male Mixed-celled sarcoma Site of tumor, pa- 
rotid Injury by blow Interval between injury and appearance of tumor, 

4 to 6 weeks 

Case 23 — Age 11 , female Round-celled sarcoma Site of tumoi, 
calf of leg Injury by fall Interval between injury and appearance of 
tumor, 2 to 3 months 

Case 24 — Age 14, male Round-celled sarcoma Site of tumor, 

ribs Injury by blow Interval between injury and appearance of tumor, 
6 months. 

Case 25 — Age 53 , male Mixed-celled sarcoma Site of tumor, 
parotid Injury by blow Interval between injury and appearance of 
tumor, 5 years 

Case 26 — Age 14, male Osteosarcoma Site of tumor, ilium 

Injury by contusion Interval between injury and appearance of tumor, 
1% years 

Case 27 — Age 30, male Round-celled sarcoma Site of tumor, 

clavicle Injury by fracture Interval between injury and appearance of 
tumor, 1% years 

Case 28 — Age 26, male Round-celled sarcoma Site of tumor, 
femur Injury by sprain Interval between injury and appearance of 
tumor, few weeks 

Case 29 — Age 55, male Round-celled sarcoma (myxosarcoma) 

Site of tumor, thigh Injury by gun-shot wound Interval between in- 
jury and appearance of tumor, 25 years 

Case 30 — Age 27 , female Round-celled sarcoma Site of tumor, 
breast Injury by burn (carbolic acid) Interval between injury and 
appearance of tumor, 3 months 

Case 31 — Age 36; male. Osteochondroma sarcoma Site of tumor, 




Tig i 



Periosteal round-celled sarcoma, 
appeared 2-3 weeks aftersprain (Case 
28 Table I ) 




Fibroma later changing to fibrosarcoma finally causing death 
Followed blow on bach of head by baseball bat 



Fir 



Sarcoma of upper end of femur Tirst noticed 3 weeks after fall from tree (Case 4, 

Table II ) 


< 




1 15 5 



Sarcoma of forehead developed 2-3 
:ks after blow aRamst sharp corn 
cau (Case 49 lablc II ) 



Pip 8 




Same case after 4 months treatment with the mixed toxins of erysipelas 
and Bacillus prodigiosits Almost complete disappearance of the tumor New 
formation of bone and reunion of pathological fracture 
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Case 18 — B , age 25 , male (1899 ) 
Character of injury, fall from bicycle 
appearance of tumor, 4 months 


Site of tumor, superior maxilla 
Interval between injury and 


Case 19— B , age 51 , male (1889 ) 
ter of injury, blow Interval between 
few months 


Site of tumor, thumb Charac- 
mjury and appearance of tumor, 


Case 20 -B , age 65, female (1895 ) Site of tumor, orbit Charac- 
ter of injury, blow Interval between injury and appearance of tumor 
few months 


Case 21 A, age 31, male (1895) Site of tumor, testis Charac- 
ter of injury, 2 severe injuries to same testis Interval between injury 
and appearance of tumor, 1st, 10 years, 2d, 9 years 

Case 22— B, age 36, female (1898) Site of tumor, foot Charac- 
ter of injury, stepped on by horse, severe bruise Interval between 
injury and appearance of tumor, 2 to 3 months 

Case 23— A, age 43, male (1903) Site of tumor, femur Char- 
acter of injury, fall Interval between injury and appearance of tumor, 
few days 

Case 24 — A , age 26, male (1902) Site of tumor, forearm Char- 
acter of injury, severe strain getting off car Interval between injury 
and appearance of tumor, 3 months 

Case 25 — R, age 41, female (1906 ) Site of tumor, ear Character 
of injury, blow Interval between injury and appearance of tumor, few 
days Pigmented mole, melanotic sarcoma 

Case 26 — A, age 44, male (1901) Site of tumor, mesenteric 
glands Character of injury, severe contusion of abdomen Interval 
between injury and appearance of tumor, symptoms directly after injury 
Tumor few months Round-celled 

C ase 27— G, age 35, male ( 1909 ) Site of tumor, femur Charac- 
ter of injury, fall, bruise Interval between injury and appearance of 
tumor, few days-i week 

Case 28— N, age 24, male (1904) Site of tumor, testis Charac- 
ter of injury, blow Interval between injury and appearance of tumor, 


7 W Qise 29— S , age 51 , male (1907 ) Site of tumor, superior maxilla 
Character of injury, blow, struck by piece of timber Interval between 

miurv and appearance of tumor, 5 months 
J Case 30— W, age 28, male (1909 ) Site of tumor, femur Charac- 
ter of injury, contusion Interval between injury and appearance of 

tUm °Case 3°-G, age 6Y2, male (1899) Site of tumor, hand Charac- 
ter of injury, fall, bruise Interval between injury and appearance o 
tumor, few days Spindle-celled 
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TABLE II 

CASES OF SARCOMA WITH ANTECEDENT TRAUMA, PERSONALLY OBSERVED 

SINCE 1898 

Case i — H C, age 15, male (1909) Site of tumor, ribs Charac- 
ter of injury, run over by carnage Interval between injury and appear- 
ance of tumor, 3 months 

Case 2 — M D , age 10, female (1902 ) Site of tumor, skull Char- 
acter of injury, blow from stone thrown by boy Interval between injury 
and appearance of tumor, 2 months 

Case 3 — W D, age 15, female (1907) Site of tumor, scrotum 
Character of injury, fall from bicycle Interval between injury and ap- 
pearance of tumor, few weeks 

Case 4 — D, age 16, male (1907) Site of tumor, femur Char- 
acter of injury, fall from tree Interval between injury and appearance 
of tumor, 3 weeks 

Case s — E, age 29, male (1904) Site of tumor, scalp, head 
Character of injury, struck by baseball bat Interval between injury and 
appearance of tumor, 2 years Fibroma, changing to sarcoma 

Case 6 — F, age 35, female (1906) Site of tumor, cheek 
Character of injury, mole tied off with silk Interval between injury and 
appearance of tumor, few days Melanotic 

Case 7 — F, age 45, female (1906) Site of tumor, forearm 
Character of injury, blow (bruise) Interval between injury and appear- 
ance of tumor, 2 to 3 weeks Round-celled 

Case 8 — F, age 41, female (1896) Site of tumor, humerus 
Character of injury, struck with rake handle Interval between injury 
and appearance of tumor, 2 years Round-celled 

Case 9— F, age 26, female (1908) Site of tumor, radius Char- 
acter of injury, fall Interval between injury and appearance of tumor, 
1st, 3 years, 2d, 2 to 8 weeks Round-celled, central 

Case 10 — F, age 24, female (1906) Site of tumor, ulna Charac- 
ter of injury, blow, contusion Interval between injury and appearance 
of tumor, 1 month 

Case 11 — S , age 52, female (1898 ) Site of tumor, fibula Charac- 
ter of injury, fall Interval between injury and appearance of tumor, 3 
months 

Case 12 — H, age $6, male (1898) Site of tumor, heel Character 
of injury, from nail in shoe Interval between injury and appearance 
of tumor, few months Round-celled, melanotic 

Case 13 — F, age 47, male (1908) Site of tumor, heel Charac- 
ter of injury, blister from shoe. Interval between injury and appearance 
of tumor, few days Melanotic. 

Case 14 — B , age 28, female (1901 ) Site of tumor, thigh Charac- 
ter of injury, fall from bicycle. Interval between injury and appearance 
of tumor, 2 years 

Case 15 — B, age 60, female (1905) Site of tumor, neck. Charac- 
ter of injury, strain Interval between injury and appearance of tumor, 
few days 
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Case 48 T , age 46 , male. (1904) Site of tumor, testis Charac- 

of injury, fell astride barrel, injuring right testis when boy Interval 

between injury and appearance of tumor, 25 years 

Case 49 ~ T > 60 > femaIe (1907 ) Site of tumor, forehead, fron- 

tal bone Character of injury, struck forehead against sharp corner of 
bureau Interval between injury and appearance of tumor, 2 to 3 weeks 
Case 50 V, age 33, male (1906) Site of tumor, tibia Charac- 
ter of injury, twist of knee Interval between injury and appearance of 

tumor, 10 months 

Case 51 — T , age 45, male (1906 ) Site of tumor, ulna Character 
of injury, severe strain (twist) Interval between injury and appearance 
of tumor, few weeks 

Case 52— S, age 21, male (1908) Site of tumor, forearm. Char- 
acter of injury, blow, football Interval between injury and appearance of 
tumor, few weeks 

Case 53— S, age 50, female. (1893 ) Site of tumor, gluteal region 
Character of injury, fall, striking buttock on edge of board Interval 
between injury and appearance of tumor, few days (1 week) 

Case 54 — S, age 51, male (1906) Site of tumor, gluteal region 
Character of injury, trauma to pigmented mole Interval between injury 
and appearance of tumor, at once Melanotic sarcoma 

Case 55 — S, age 10, male (1901 ) Site of tumor, ilium Character 
of injury, fall down stairs Interval between injury and appearance of 
tumor, 1 month 

Case 56— S, age 53, male (1897) Site of tumor, parotid Char- 
acter of injury, blow Interval between injury and appearance of tumor, 
5 years 

Case 57 — S, age 32, male (1907) Site of tumor, ilium Character 
of injury, fall Interval between injury and appearance of tumor, 8 
months 

Case 58—' C, age 15, male (1909) Site of tumor, femur Charac- 
ter of injury, fell 30 feet, 2 years later second fall, fracturing femur, 
sarcoma developed m callus Interval between injury and appearance 
of tumor, 2 months Round-celled 

Case 59— S, age 21, male (1893) Site of tumor, clavicle Char- 
acter of injury, fracture Interval between injury and appearance of 
tumor, x year Round-celled 

Case 60 -C, age 55 . female (1908 ) Site of tumor, femur Char- 
acter of injury, blow Interval between injury and appearance of tumor, 

„ wpeks Large spindle- and giant-celled 

Case 6 r-C, age 27, male (1901) Site of tumor, thigh Charac- 
ter of injury, blow playing baseball Interval between injury and appear- 

anC c 2 eT-C%rxt S male (xpop) Site of tumor tibia Character 
of injury, bruise (blow) Interval between injury and appearanc 

tumor. 8 months ^ (ipo8 } Slte of tumor, pectoral region 

ChaScter of inj’urJ strain of muscle Interval between injury and ap- 
pearance of tumor, few days later 
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Case 32 — G, age 42, male (1901) Site of tumor, testis Character 
of injury, blow, contusion Interval between injury and appearance of 
tumor, few days 

Case 33 — G, age 45, female (1905) Site of tumor, calf of leg 
Character of injury, injured pigmented mole while riding Interval be- 
tween injury and appearance of tumor, few days Melanotic 
, Case 34 — G, age 48, male (1908) Site of tumor, testis Char- 
acter of injury, contusion, riding horseback Interval between injury 
and appearance of tumor, few days 

Case 35 — H, age 28, male (1902 ) Site of tumor, superior maxilla 
Character of injury, thrown from carriage, contusion Interval between 
injury and appearance of tumor, 2 years 

Case 36 — G, age 14, male (1906) Site of tumor, ilium Charac- 
ter of injury, fell down stairs, injury to left shoulder, 1 year later, fell 
down again Interval between injury and appearance of tumor, few weeks 
after second injury 

Case 37 — V, age 42, female (1900) Site of tumor, thigh Char- 
acter of injury, ran against door, contusion Interval between injury 
and appearance of tumor, 6 weeks 

Case 38 — V, age 28, male (1904) Site of tumor, femur Char- 
acter of injury, fall Interval between injury and appearance of tumor, 
few weeks Round-celled 

Case 39 — T, age 39, male (1909) Site of tumor, scapular region 
Character of injury, severe contusion Interval between injury and 
appearance of tumor, 1 month Round-celled 

Case 40 — R, age 25, male (1906) Site of tumor, ilium Charac- 
ter of injury, fall Interval between injury and appearance of tumor, 
10 years 

Case 41 — F, age 43, female (1905 ) Site of tumor, retroperitoneum 
Character of injury, fall Interval between injury and appearance of 
tumor, 8 years 

Case 42 — F, age 29, male (1908) Site of tumor, pectoral region 
Character of injury, strain of pectoral muscle Interval between injury 
and appearance of tumor, soon 

Case 43 — M, age 40, male (1907) Site of tumor, little toe 
Character of injury, run over by auto Interval between injury and 
appearance of tumor, few days later 

Case 44 — H , age 45 , male Site of tumor, face Character of m- 
jurj, applied caustic to pigmented mole Interval between injury and 
appearance of tumor, few days Melanotic 

Case 45 — H, age 8, female (1895) Site of tumor, face Charac- 
ter of injury, sc\ere slap on face Interval between injury and appearance 
of tumor, 6 necks later 

Case 46— S, age 42, male (1905) Site of tumor, femur Char- 
acter of injury, se\ere wrench of knee Interval between injury and 
appearance of tumor, 10 months 

Case 47 T, age 39, male (1S99) Site of tumor, thigh Charac- 
ter of injurj, run o\cr by truck Intenal between injury and appearance 
of tumor, 6 months 
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Case 80 ■ 


Character of LveTSLf? ?°°\ 

between injury and appearance of tumor, 2 months b 

r . 81 r L ' age male (l9 ° 5 ) Slte oi tumor > inguinal region 

Charac er of injury, slipped, with severe strain of muscles m gro.n 
Interval between injury and appearance of tumor, few weeks 

ase 82 L, age 44, female (1906) Site of tumor, thigh Char- 
acter of injury, strain Interval between injury and appearance of tumor 
2 to 3 weeks ’ 

Case 83— L, age 13, male (1906) Site of tumor, supraclavicular 
glands Character of injury, strain Interval between injury and appear- 
ance of tumor, 2 to 3 weeks 

Case 84 L age 31, male (1904.) Site of tumor, testis Character 
of injury, severe kick. Interval between injury and appearance of tumor, 
soon after, few days 

Case 8S—L, age 33, male (1908) Site of tumor, mole on ankle 
Character of injury, cauterized Interval between injury and appearance 
of tumor, at once Melanotic. 

Case 86— L, age 43, female (1906 ) Site of tumor, gluteal region 
Character of injury, knocked down by bicycle, striking on buttock 
Interval between injury and appearance of tumor, 1 year 
• Case 87— L, age xi months, male (1907) Site of tumor, tibia 
Character of injury, strain Interval between injury and appearance of 
tumor, 2 days 

Case 88 — O, age 62, male (1898) Site of tumor, clavicle Char- 
acter of injury, severe blow by beam Interval between injury and 
appearance of tumor, 9 years, exact spot 

Case 89 — 0 , age 13 , male ( 1909 ) Site of tumor, back Charac- 
ter of injury, fell from hammock to hard floor Interval between injury 
and appearance of tumor, iVa years 

Case 90 — P, age 29, male (1908) Site of tumor, ilium Char- 
acter of injury, thrown from horse, dragged 21 feet Interval between 
injury and appearance of tumor, 8 years 

Case 91— P, age 32, female (1908) Site of tumor, buttock 
Character of injury, fell through broken floor, severe bruise Interval 
between injury and appearance of tumor, few days Round-celled 

Case 92 P, age 45, male (1902) Site of tumor, pectoral region 

Character of injury, severe muscular strain Interval between injury and 
aooearance of tumor, 6 months 

Case 93— S, age 42, female (1906) Site of tumor, toe Charac- 
ter of injury, heavy iron fell on toe, 4 years later second injury, heavy 
iron on same toe. Interval between injury and appearance of tumor, 
first injury 4 years developed soon, few weeks after second injury 

Case V-L, age 45, nrnle (1906) Site of tumor, parotid Char- 
acter of injury, severe blow, fell on log Interval between injury and 

appe 5 ^ C Q. ^M^age 10 J female (1907) Site of tumor, tibia Char- 
acter of injury, blow Interval between injury and appearance of tumor, 

4 months 
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Case 64 — C, age 30, male (1904) Site of tumor, thigh Charac- 
ter of injury, blow Interval between injury and appearance of tumor, 
soon , 2 to 3 weeks 

Case 65— C, age 23, male (1907 ) Site of tumor, thigh Character 
of injury, pigmented mole tied off with silk. Interval between injury 
and appearance of tumor, few days Melanotic 

Case 66— H, age 20, male (1906) Site of tumor, tibia Char- 
acter of injury, sprain Interval between injury and appearance of tumor, 
soon, few weeks Round-celled, periosteal 

Case 67— H, age 42, male (1907) Site of tumor, kidney Char- 
acter of injury, kick Interval between injury and appearance of tumor, 
■zVz years 

Case 68 — H , age 29, female (1907) Site of tumor, radius Char- 
acter of injury, severe blow Interval between injury and appearance of 
tumor, s months Giant-celled 

Case 69 — H , age 15, male (1908) Site of tumor, femur Char- 
acter of injury, fall, injuring upper part of femur Interval between 
injury and appearance of tumor, 3 months Periosteal upper third 

Case 70 — H, age 46, male (1908) Site of tumor, humerus 
Character of injury, fall Interval between injury and appearance of 
tumor, 4 weeks 

Case 71 — J, age 8, male (1901 ) Site of tumor, back Character 
of injury, severe bruise from fall Interval between injury and appear- 
ance of tumor, 2 to 3 weeks 

Case 72 — J , age 59, female (1909) Site of tumor, heel Charac- 
ter of injury, trauma from nail in shoe Interval between injury and 
appearance of tumor, soon Tumor, stationary several years 

Case 73 — J, age 31, male (1908) Site of tumor, neck Character 
of injury, muscular strain Interval between injury and appearance of 
tumor, 4 weeks 

Case 74 — K., age 49, male (1889) Site of tumor, neck Character 
of injury, blow from block of wood Interval between injury and ap- 
pearance of tumor, 4 months 

Case 75 — K., age 23, male (1900) Site of tumor, femur Charac- 
ter of injury, fall Interval between injury and appearance of tumor, 
x jear 

Case 76 — KL, age 51, male (1898) Site of tumor, clavicle Char- 
acter of injury, carried heavy bar of steel on shoulder one-quarter mile 
Interval between injury and appearance of tumor, x month later tumor 
exact site 

Case 77 — K., age 1, female. (1894) Site of tumor, metatarsal 
bone Character of injury, fall Interval between injury and appearance 
of tumor, few weeks 


Case 78 L, age 18, female (1898) Site of tumor, femur Char- 
acter of injurj, fall Interval between injury and appearance of tumor, 
2 months 


Case 79 L, age 40, female (1899) Site of tumor, face Charac- 
ter of injury, blow from fist Interval between injury and appearance of 
tumor, few dajs 
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Case 112 — W , age 46, female (1909) Site of tumor, supra- 
clavicular glands Character of injury, blow from falling window In- 
terval between injury and appearance of tumor, 1 week 

Case 113 — W, age 60, male (1899) Site of tumor, inferior 
maxilla Character of injury, piece of jaw broken off in extracting tooth 
Interval between injury and appearance of tumor, few weeks 

Case x 14— -H, age 35, male (1906) Site of tumor, femur Char- 
acter of injury, fall Interval between injury and appearance of tumor, 
few months (2 to 3) 

Case 1 15— W, age 20, female (1900) Site of tumor, tibia. Char- 
acter of injury, fall Interval between injury and appearance of tumor, 


1% years Round-celled 

" Case 116— W, age 15, female (1907) Site of tumor, humerus 
Character of injury, blow Interval between injury and appearance of 
tumor, 10 years Round-celled 

Case 117 -C, age 3 7, male. (1898) Site of tumor, groin Char- 
acter of injury, blow, ran against corner of table Interval between 

miurv and appearance of tumor, few days 

Case 1 18— C, age 25, female (1899) Site of tumor, parotid 
Character of injury, blow from baseball Interval between injury and 

ap pear»nc= (l8 p8) Site of tumor, scalp Char- 

ter of injury, heavy bh™ from falling window In.er.al between m- 

,Ury c”c J) sue of .umor, clavicle Char- 

acter of injury, 'severe muscular strain Interval between injmy and 

appearance of tumor 3 weeks Site of tumor, humerus Char- 

acer^f “ d 

tumor, 5 to 6 we eks Site of tumor, tibia Char- 

acter C S e in^ioT IntervaTbetween injury and appearance of tumor, 
few weeks . (igIo) S ite of tumor, back Char- 

acter'oT mjury^fa.l *L*^> between injury and appearance of tumor, 

a years T froio) Site of tumor, calf of leg 

«*• t2 { injury trauma tTpUmed mole Interval between injury 
« umor, at once M^tic testls cha 

4,^ — t'ervirtien injury and appearance of 

« to 3 months > c t t e of tumor, clavicle Char- 

“"■case muscular strain Interval between injury and 

sKT. - .... - ' - - - 
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Case 96 — L , age 59 , female Site of tumor, femur Character of 
injury, fall from street car Interval between injury and appearance of 
tumor, 6 months 

Case 97 — L , age 21 , male ( 1906 ) Site of tumor, ribs Character 
of injury, fall, fractured ribs Interval between injury and appearance 
of tumor, few weeks 

Case 98 — M , age 3 7 , male ( 1900 ) Site of tumor, thigh Charac- 
ter of injury, blow against heavy lounge Interval between injury and 
appearance of tumor, 2 weeks 

Case 99 — M, age 55, male (1903) Site of tumor, humerus 
Character of injury, blow Interval between injury and appearance of 
tumor, few days 

Case 100 — <M, age 10, male (1908) Site of tumor, ilium Char- 
acter of injury, ran against telephone pole, bruise of thigh Interval 
between injury and appearance of tumor, 2 weeks 

Case 101 — M, age 41, female (1900) Site of tumor, breast 
Character of injury, fall from bicycle, bruising breast Interval between 
injury and appearance of tumor, 1 year 

Case 102 — B, age 52, male (1908) Site of tumor, ilium Char- 
acter of injury, fall Interval between injury and appearance of tumor, 
2 to 3 weeks 

Case 103 — M, age 2 7, male (1898) Site of tumor, testis Char- 
acter of injury, blow Interval between injury and appearance of tumor, 
small tumor appeared almost at once, remained dormant 6 years, then 
began to grow Round-celled 

Case 104 — M, age 28, male (1899) Site of tumor, testis Char- 
acter of injury, fall from bicycle Interval between injury and appearance 
of tumor, 1 year 

Case 105 — M, age 22, male (1898) Site of tumor, ischium Charac- 
ter of injury, fall on ice, striking tuberosity of ischium Interval between 
injury and appearance of tumor, few days later 

Case 106 — M, age 37, female (1898) Site of tumor, inferior 
maxilla Character of injury, severe blow Interval between injury and 
appearance of tumor, 2 to 3 months 

Case 107— >M, age 55, male (1898) Site of tumor, parotid Char- 
acter of injury, severe blow from horse's head Interval between injury 
and appearance of tumor, 2 to 3 weeks 

Case 10S — M , age 8, male (1902 ) Site of tumor, superior maxilla 
Character of injury, fell from bicycle, driving eye-tooth into upper jaw 
Interval between injury and appearance of tumor, 1Y2 years 

Case tog — M , age 46, male (1905 ) Site of tumor, ischium Char- 
acter of injury, fall Interval between injury and appearance of tumor, 
2 jears 

Case no — N, age 38, male (1907) Site of tumor, ischium Char- 
acter of injury, fall on sidewalk, striking tuberosity of ischium Interval 
between mjuiy and appearance of tumor, 2 months 

Case ixx — S , age 25, male (1906 ) Site of tumor, ulna. Character 
of mjurj, green stick fracture Interval between injury and appearance 
of tumor, 2 to 3 months , began m callus 
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S ran p c i!li u “°i' tumor de -^ j« 


r o~ Round-celled 

Case 144 — S, age 5%, male (1899) Site nf 

IT^ys'" 1 ^ I ” t ' r,! " bMWe “ aPP^r li £Z 


appearance of tumor, 

Case ^—W, age S5, maJe (1901) Site of tumor, thigh Charac- 
er of injury, trauma to pigmented mole Interval between injury and 
appearance of tumor, few days ^ 

Case 146-H .age 34 , male (1908) Site of tumor, clavicle Char- 
acter of injury, heavy plank fell on shoulder Interval between injury 
and appearance of tumor, 6 years 

Case 147— A, age 32, female (1909) Site of tumor, thigh Char- 
acter of injury, trauma of pigmented mole (electrocautery) Interval 
between injury and appearance of tumor, at once 

Case 148 B , age 49 , male ( 1900 ) Site of tumor, femur Charac- 
ter of injury, fracture from kick of horse Interval between injury and 
appearance of tumor, 2 to 3 months 

Case 149— W, age so, male (1910) Site of tumor, thigh Char- 
acter of injury, blow Interval between injury and appearance of tumor, 
few weeks Spindle-celled 

Case 150— J, age 19, female (1910) Site of tumor, hand Char- 
acter of injury, sprain Interval between injury and appearance of tumor, 
few weeks 

Case 15 1— H, age 58, female (1901 ) Site of tumor, breast (skm) 
Character of injury, fall Interval between injury and appearance of 
tumor, 2 years Melanotic 

Case 152 — G , age 32 , male ( 1901 ) Site of tumor, abdominal wall 
Character of injury, fell down stairs Interval between injury and 
appearance of tumor, 2 to 3 months 

Case 153— K, age 37, male (1906) Site of tumor, shoulder 
(humerus) Character of injury, strain Interval between injury and 
appearance of tumor, 1 month 

Case 154— M, age 46, male (1 903 ) 
acter of injury, dislocation of shoulder 
appearance of tumor, 2 to 3 months later 
Case 155 — H , age 40 , male ( 1908 ) 
acter of injury, severe contusion from falling bar of steel 
between injury and appearance of tumor, 2 to 3 weeks 

Case 156— W, age 37, male (1900) Site of tumor, thigh 
acter of injury, fall Interval between injury and appearance of tumor, 

feW (Se k i 57 — K, age 10, male (igu) Site of tumor, grom Char- 
acter of injury, blow Interval between injury and appearance of tumor, 

fCW rw^i c 8 K age i 6 , female (1904) Site of tumor, ilium Char- 

acter of injury, fall Interval between injury and appearance of tumor, 

few months , fema , e (ipI0 ) Site of tumor, » hum Char- 

actefof injury, fall Interval between injury and appearance of tumor, 

6 months 


Site of tumor, clavicle Char- 
Interval between injury and 
Round-celled 

Site of tumor, clavicle Char- 
Interval 

Char- 
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acter of injury, sprain of leg. Interval between injury and appearance 
of tumor, few days, later pain and swelling 

Case 129 — W , age 19, male (1897) Site of tumor, thigh Char- 
acter of injury, pigmented mole ligated with silk Interval between in- 
jury and appearance of tumor, few days Melanotic 

Case 130 — D, age 33, male (1899) Site of tumor, thigh Char- 
acter of injury, bad fall, rendered unconscious Interval between injury 
and appearance of tumor, 6 months 

Case 131 — G, age 21, male. (1902) Site of tumor, back Char- 
acter of injury, wrenched back wrestling Interval between injury and 
appearance of tumor, few weeks 

Case 132 — H, age 24, male (1899) Site of tumor, superior 

maxilla Character of injury, piece of jaw broken off extracting tooth 
Interval between injury and appearance of tumor, 2 months 

Case 133 — H, age 18, male (1899) Site of tumor, humerus 

Character of injury, fell 3 stories, injuring shoulder. Interval between 
injury and appearance of tumor, 2 months 

Case 134 — L, age 44, female (1903 ) Site of tumor, inferior max- 
illa Character of injury, jaw injured in extracting tooth Interval 
between injury and appearance of tumor, 2 months 

Case 13s — M, age 58, male (1899) Site of tumor, humerus 

Character of injury, injured shoulder against trolley car Interval be- 
tween injury and appearance of tumor, 1 month 

Case 136 — M, age 29, male (1910) Site of tumor, sacro-iliac 
Character of injury, sprain Interval between injury and appearance of 
tumor, few weeks 

Case r37 — M, age 37; female (1902) Site of tumor, foot Char- 
acter of injury, trauma to pigmented mole Interval between injury and 
appearance of tumor, few weeks Melanotic 

Case 138 — N, age 2 months, male (1910) Site of tumor, scapula 
Character of injury, difficult birth, left shoulder strained Interval be- 
tween injury and appearance of tumor, 2 weeks 

Case 139 — R, age 35; male (1905) Site of tumor, undescended 
testis Character of injury, trauma, from application of truss Interval 
between injury and appearance of tumor, few weeks, pam and swelling 
Round-celled 

Case 140 — R, age 34, female (1910) Site of tumor, fibula Char- 
acter of injury, kicked by horse, 1897 Interval between injury and 
appearance of tumor, tumor (bony) few weeks later at site of injury 
Quiescence 5 years, then rapidly growing spmdle-celled sarcoma 

Case 141 — R, age 46, male (1907) Site of tumor, orbit Charac- 
ter of injury, blow Interval between injury and appearance of tumor, 
few days 

Case 142 — T , age 52, male (1903 ) Site of tumor, pectoral region 
Character of injury, trauma of pigmented mole Interval between injury 
and appearance of tumor, at once Melanotic 

Case 143 — L, age 24; female (1899) Site of tumor, thigh Char- 
acter of mjurj, repeated trauma, sitting on hard chair at sewing machine 



4 66 WILLIAM B COLEY 


Character of injury, fracture Interval between injury and appearance of 
tumor, few weeks 

Case 177— M, age 8, male (1906) Site of tumor, clavicle Char- 
acter of injury, fall from wire fence Interval between injury and appear- 
ance of tumor, 3 to 4 weeks 

Case 178 — S , age 5 , male (1911 ) Site of tumor, back, extraspinal 
Character of injury, fall Interval between injury and appearance of 
tumor, few weeks 

Case 179 — S, age 14, male (1910) Site of tumor, sacrolumbar 
spine Character of injury, fall on ice, severe blow m sacral region 
Interval between injury and appearance of tumor, pam severe 2 months 
later, swelling 6 months later 


From the foregoing tables, comprising 225 cases (46 old 
and 179 new), it will be seen that 105 or 4666 per cent of 
the cases originated m the bone, 120 or 5333 per cent in 
the soft parts. 

They were distributed as follows 


BONES 


Femur 

Fibula and tibia 

Humerus 

Ulna 

Radius 

Metatarsal bone 

Clavicle 

Scapula 

Ilium 

Ischium 

Sacrum 

Coccyx 

Thigh 

Leg 

Inguinal region 

Ankle 

Foot 

Toe 

Heel 

Forearm 

Hand 

Thumb 

Abdomen 

Rectus muscle 

Kidney 

Gluteal region 

Breast, pectoral region, 

ilia 


21 

IS 

7 

3 
2 

2 
10 

4 
IS 

3 
1 
1 

SOFT 

19 

5 

4 
1 

7 

3 

3 

4 
3 
I 

3 

1 

2 

5 

and ax- 

14 


Spine 

Pubic bone 

Ribs 

Mastoid 

Skull 

Orbit 

Forehead 

Superior maxilla 

Inferior maxilla 

Total 

PARTS 

Back 

Chest 

Supraclavicular glands 

Scapular region 

Neck 

Tonsil 

Parotid 

Face 

Scalp 

Cheek 

Ear 

Testis 

Scrotum 

Ovary 

Total 


2 
1 

3 
1 
1 


3 

2 


5 

3 


105 


5 

1 

2 
1 

4 

1 
8 

3 

2 

1 

x 

13 

X 

2 

120 
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Case 160 — F, age 52, female (1898 ) Site of tumor, fibula Char- 
acter of injury, fall Interval between injury and appearance of tumor, 
2 months 

Case 161 — T, age 35, female (1898) Site of tumor, thigh Char- 
acter of injury, fall Interval between injury and appearance of tumor, 
few days 

Case 162 — M , age 41 , female (1900 ) Site of tumor, breast Char- 
acter of injury, fall, contusion of breast Interval between injury and 
appearance of tumor, 1 year 

Case 163 — Q , age 60 , female ( 1899 ) Site of tumor, leg Char- 
acter of injury, ligature of pigmented mole Interval between injury and 
appearance of tumor, at once 

Case 164 — K., age 18; male (1909) Site of tumor, foot Char- 
acter of injury, tearing ligament, forcible correction of flat-foot Interval 
between injury and appearance of tumor, 2 weeks 

Case 165 — H, age 10, male (1910) Site of tumor, inguinal canal 
Character of injury, scar of hernia operation Interval between injury 
and appearance of tumor, 5 weeks after operation Very malignant 

Case 166 — S, age 6, male (1897) Site of tumor, femur Char- 
acter of injury, fall Interval between injury and appearance of tumor, 
few weeks 

Case 167 — S, age 40, male (1906) Site of tumor, femur Char- 
acter of injury, fall Interval between injury and appearance of tumor, 
few months 

Case 168 — U, age 45, male (1905) Site of tumor, thigh Char- 
acter of injury, blow Interval between injury and appearance of tumor, 
few months 

Case 169 — T, age 58, female (1905) Site of tumor, forehead 
Character of injury, blow Interval between injury and appearance of 
tumor, 1 month 

Case 170 — M, age 52, female (1906) Site of tumor, breast 

Character of injury, blow Interval between injury and appearance of 
tumor, 2 weeks 

Case 171 — D, age 15, male (1906) Site of tumor, sacrum Char- 
acter of injury, sprain Interval between injury and appearance of tumor, 
few weeks 

Case 172 — V, age 33, male (1906) Site of tumor, tibia Char- 
acter of injury, fall, twist of knee Interval between injury and appear- 
ance of tumor, 10 months 

Case 173 — B, female (1910) Site of tumor, shoulder Char- 

acter of injury, blow Interval between injury and appearance of tumor, 
few weeks 

Case 174 — B, age 16, male (1910) Site of tumor, coccyx Char- 

acter of injury, kick. Interval between injury and appearance of tumor, 
1 week 

Case 175 — C, age 40, male (1908) Site of tumor, toe Character 
of injury, run over by auto Interval between injury and appearance 
of tumor, 2 to 3 w eeks 

Case 176 — M, age 19, female. (1904.) Site of tumor, femur 
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Character of injury, blow, struck breast against heavy piece of furniture 
Interval between injury and appearance of tumor, 2 months 

Case 13— G, age 48, female (1902) Site of tumor, left breast 
Character of injury, fall Interval between injury and appearance of 
tumor, 2 to 3 months 

Case 14— H, age 64, male (1903) Site of tumor, right breast 
Character of injury, blow Interval between injury and appearance of 
tumor, 6 months 

Case 15— L, age 45, female (1903) Site of tumor, left breast 
Character of injury, blow Interval between injury and appearance of 

tumor, 2 years , , . 

Case 16-S, age 60, female (1903) Site of tumor, left breast 

Character of injury, severe blow by elbow of a hospital patient Interval 
between injury and appearance of tumor, 2 months 

Ca”e I 7 -M, 4 «. female (.903) Stte of tumor nght breast 

Character of injury, fell flat upon pavement, injuring right breast In- 
terval between injury and appearance of tumor, 6 months 

Character dt'^ury^bloiv ,' struc^by ^baseball (batted ball) ’ Interval be- 
Character of tn“ ly, blow from basebal. (thrown ball) I»«rva, between 

Interval between injury ^ and Slte of tumor, right breast 

rh Se-ft/nrTfe £ ££ nj, breast upon wooden chest In- 

ajzrzz — ” d 

tumor, 2 to 3 weeks Slte of tumor left breast 

cJX r^^'-SSorJnS/breas. fnterva, between - 
jury and appearance of tumor, J J%Sg 7 ) Site of tumor, right breast 

c ™ f-v, between — 

“S/ffi. («) S- - ,U T’aPP«a™«"»f 

"' )a ' 7 3 "Abreast 

ru* meter of injtiryj 

tUtn Ss 3 e "7 -C , {l ( 0 TtL!ZlU ^pfainang In- 

Character of injur ^’ ^ appearance of tumor, i year j ft t, rea st 

between 

2 years 
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The interval elapsing between the injury and the appear- 
ance of the tumor was as follows 


Less than 1 week 

. 50 6 to 12 months 

15 

1 to 2 weeks 

13 1 to 2 years 

1 7 

2 weeks to a month 

54 2 to 3 years 

S 

1 to 2 months 

23 Over 3 years 

1 7 

2 to 6 months 

3 i 



1 17 cases within one month after injury 


TABLE III 

CASES OF CARCINOMA OF BREAST ASSOCIATED WITH ANTECEDENT TRAUMA 

Case 1 — B, age 43, female (1909) Site of tumor, breast, double 
Character of injury, caught on door of elevated tram, severe bruises 
both breasts Interval between injury and appearance of tumor, 6 years 
later, tumor began in both breasts 3 weeks apart 

Case 2 — B, age 59, female (1910) Site of tumor, right breast 
Character of injury, fall, striking breast on back of chair Interval be- 
tween injury and appearance of tumor, 2 weeks 

Case 3 — D , age 30 , female ( 1906 ) Site of tumor, both breasts 
Character of injury, pressure of aluminum corset 

Case 4 — E, age 56, female (1907) Site of tumor, right breast 
Character of injury, blow Interval between injury and appearance 01 
tumor, few weeks 

Case S — M, age 55, female (1895) Site of tumor, right breast 
Character of injury, blow Interval between injury and appearance of 
tumor, few weeks 

Case 6 — G, age 68, female (1910) Site of tumor, left breast 
Character of injury, kicked by 2-year-old child Interval between injury 
and appearance of tumor, 6 months 

Case 7 — T, age 60, female (1910) Site of tumor, right breast 

Character of injury, fall, injuring breast Interval between injury and 

appearance of tumor, few weeks Death in 2 years 

Case 8 — P, age 70, female (1906) Site of tumor, right breast 

Character of injury, blow against iron faucet Interval between injury 

and appearance of tumor, 1 month 

Case 9 — S , age 64 , female ( 1905 ) Site of tumor, right breast 
Character of injury, blow , struck against fence, bruising breast Interval 
between injury and appearance of tumor, soon (few days) 

Case 10 — C, age 33, female (1895) Site of tumor, right breast 
Character of injury, blow, black and blue area Interval between injury 
and appearance of tumor, effects of bruise disappeared 2 to 3 weeks later, 
lump 

Case 11 — D, age 33, female (1902 ) Site of tumor, double, breast 
Character of injury, knocked down, striking both breasts on asphalt 
pavement Interval between injury and appearance of tumor, right, 2 to 
3 weeks, left, 6 months 

Case 12 — D, age 59, female (1908) Site of tumor, left breast 
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Character of injury, blow, severe bruise by striking breast against bed- 
s ead iron Interval between injury and appearance of tumor, black and 
blue area at once, tumor developed few days later 

Case 46— T, age 42, female. (1895) Site of tumor, left breast 
Character of injury, blow Interval between injury and appearance of 
tumor, few weeks 


Case 47— W, age 55, female (1910) Site of tumor, left breast 
Character of injury, blow, struck breast against door knob Interval 
between injury and appearance of tumor, 3 to 4 weeks 

Case 48— W, age 40, female (1907) Site of tumor, right breast 
Character of injury, fall, striking right breast against corner of wooden 
box Interval between injury and appearance of tumor, severe swelling, 
next day all disappeared, tumor noticed exact site few weeks later 
Case 49— W, age 30, female (1905) Site of tumor, left breast 
Character of injury, kicked in left breast by 2-year-old child, caused 
black and blue area Interval between injury and appearance of tumor, 
tumor 1 month later exact site of injury 

Case 50 — C, age 37, female (19x0) Site of tumor, right breast 
Character of injury, blow Interval between injury and appearance of 
tumor, 2 to 3 weeks 

Case 51 — S , age 54 , female ( 1907 ) Site of tumor, left breast 
Character of injury, blow, ran against sideboard, injuring left breast 
Interval between injury and appearance of tumor, 9 months 

Case 52— C, age 54, female (1901) Site of tumor, right breast 
Character of injury, kicked by child Interval between injury and 
appearance of tumor, 2 years 


The interval elapsing between the injury and the appear- 
ance of the breast tumor was as follows 


Less than 1 week. S 

2 weeks to a month 14 

1 to 2 months 3 

2 to 6 months 8 


6 to 12 months 7 

1 to 2 years 5 

2 to 3 years 3 

Over 3 years 7 


The closest connection between the effect of mjuiy upon 
sarcoma and carcinoma is found in the group of tumors classed 
as melanotic sarcomas Nineteen of such cases are included 
in my senes m which the development of the tumor followed 
some definite mjuiy, such as the tying off of a pigmented mole, 
or bruising it sufficiently to make it bleed, or burning it with 


3 ^No^this group of tumors is classed by some pathologists 
sarcoma! by others, and an mcreasmg number at the present 
„ rcmom a Certainly, in many features, like the ffl- 
Xmen" nearest glands, they closely resemble the 

carcinomatous group 


INJURY AS CAUSATIVE FACTOR IN CANCER. 469 

Case 29— C, age 54, female (1908) Site of tumor, right breast 
Character of injury, severe blow Interval between injury and appear- 
ance of tumor, few months 

Case 30— C, age 43, female (1908) Site of tumor, left breast 
Character of injury, severe blow Interval between injury and appear- 
ance of tumor, 2 to 3 weeks 

Case 31— C, age 57, female (1905) Site of tumor, right breast 
Character of injury, severe blow, struck against bedstead Interval be- 
tween injury and appearance of tumor, 2 months 

Case 32— B, age 35, male (1900) Site of tumor, right breast 
Character of injury, struck with baseball 

Case 33 — M, age 39, female (1905) Site of tumor, left breast 
Character of injury, trauma from wearing bag of jewels under corset 
against breast Interval between injury and appearance of tumor, 3 to 
4 months 

Case 34 — M, age 50, female (1906) Site of tumor, right breast 
Character of injury, fall, striking on right breast on table Interval be- 
tween injury and appearance of tumor, 3 to 4 weeks 

Case 35 — M, age 50, female (1907) Site of tumor, right breast 
Character of injury, fall, striking right breast on corner of bedstead 
Interval between injury and appearance of tumor, few weeks 

Case 36 — P, age 55, female (1903) Site of tumor, left breast 
Character of injury, struck left breast against trolley car Interval be- 
tween injury and appearance of tumor, pain 1 month, tumor 2 months 
Case 37 — R, age 37, female. (1898) Site of tumor, left breast 
Character of injury, fall, striking breast against bedstead Interval be- 
tween injury and appearance of tumor, 3 to 4 weeks 

Case 38 — R , age 39 , female ( 1902 ) Site of tumor, right breast 
Character of injury, severe blow, striking breast against large nail in 
wall Interval between injury and appearance of tumor, x year 

Case 39 — S, age 63, female (1896) Site of tumor, right breast 
Character of injury, bruise in carrying heavy wooden pole under arm 
Interval between injury and appearance of tumor, 6 months 

Case 40 — S, age 40, female (1896) Site of tumor, right breast. 
Character of injury, blow Interval between injury and appearance of 
tumor, 1% years 

Case 41 — S , age 30 , female ( 1895 ) Site of tumor, left breast 
Character of injury, severe blow against bedstead Interval between in- 
jury and appearance of tumor, 14 years 

Case 42 — S, age 39, female (1899) Site of tumor, right breast 
Character of injury, blow, ran against heavy wooden object Interval 
between injury and appearance of tumor, 6 months 

Case 43 — S, age 48, female (1901) Site of tumor, left breast 
Character of injury, severe blow from bicj cle Interval between injury 
and appearance of tumor, 4 >ears, exact site 

Case 44 — S, age 36, female (1906) Site of tumor, right breast 
Character of injury, severe blow , ran against table Interval between in- 
jur} and appearance of tumor, 5 months 

Case 43 — S, age 70, female (1906) Site of tumor, right breast 
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and henc e, the resisting power of the part injured, and the 
bacilli previously innocuous gain a foothold and develop We 
know that we can get a suppurative periostitis from traumatism 
without any breaking of the continuity of the skin, and we 
must explain this m the same way It is not difficult to 
believe that the infectious cause of sarcoma is one widely 
distributed and generally innocuous until some cause, eg, a 
trauma, places the tissues in such a condition as to furnish the 
proper soil for its development ” 

Dr John B Murphy in his recent paper on “ The Surgery 
of the Joints,” read before the New York Academy of Medi- 
cine (. Medical Recotd , Feb n, 1911), states “Virulent 
pneumococci were injected m dogs with a very fine needle and 
without producing any trauma or displacement of the endothe- 
lial cells, there resulted no response to the infection, when 
traumatization of the endothelium took place, however, there 
was a decided response ” 

The question of the relationship between injury and cancer 
has received a good deal of attention during the last three years 
in Europe, especially from a medicolegal point of view One 
of the most important papers that has ever been written upon 


the subject was that of Paul Segond, Professor of Clinical 
Surgery of the Faculty of Medicine, France, presented before 
the Congress of French Surgeons in October, 1907, and dis- 
cussed at great length Segond attempted not only to deter- 
mine whether or not there was a causal relationship between 
injury and the development of malignant rumors from the 
medical point of view, but he went further and discussed the 
problem from the medicolegal stand-pomt 

He said that in France, the same as in Germany and Bel- 
gium, the law is based exclusively upon a principle of indemnifi- 
cation which holds that every injury sustained in the course of 
work is subject to an indemnity, fixed in advance and varying 
according to the diminished capacity of the injured person for 
performing his work, but absolutely independent of any dis- 
eases or infirmities he might have had prior to the accident 
From a legal stand-point the three following conditions must 


obtain 
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While I have not had so large an opportunity to study the 
relationship between trauma and carcinoma, I have made an 
analysis of a series of 250 cases of carcinoma which have come 
under my personal observation, and in which the histories were 
taken by myself In this series of cases there was a history of 
antecedent trauma in 82, 32 8 per cent , 120 cases were car- 
cinoma of the breast, in 52 or 43 33 per cent , of which there 
was a history of a single antecedent trauma This may seem 
like a very large percentage, but it is smaller than was observed 
at the Presbyterian Hospital by McWilliams 

Clarence A McWilliams in the Medical and Surgical Re- 
port of the Presbyterian Hospital, on “ Statistics of 100 Cases 
of Cancer of the Breast ” ( Med News , April 28, 1900) ob- 
served at said hospital, states with reference to trauma as a 
causative factor * “ In our list there is a record on this point 
in 65 of the patients, of which number 29, or 44 6 per cent 
gave the history of a distinct antecedent trauma ” 

To fully explain the nature of this relationship is quite 
another problem than to prove that it actually exists 

Von Bergmann has no doubt that a single contusion of the 
muscles or glands may be the predisposing cause for all types 
of cancer, and his explanation that the injury produces an 
extravasation of blood which remains as a focus, which, later, 
forms a favorable nidus for the development of a cancer, is 
perhaps as reasonable as any that has been offered. 

In my earlier paper on “ The Influence of Injury upon the 
Development of Sarcoma ” (Annals of Surgery, March, 
1898), I offered as a possible explanation of the causative 
relationship of trauma to sarcoma, that “We have only to 
follow out the analogy between sarcoma and tuberculosis If 
we can explain how it is that tuberculous inflammations of the 
bones develop after an injury in children previously apparently 
in good health, then the same explanation could be applied to 
sarcoma That such cases are by no means uncommon, has 
been proven by Gude, Tillman, and other surgeons The prob- 
able explanation m these cases is that the tubercle bacilli exist 
latent in many individuals, and may remain harmless indefi- 
nitely under normal conditions The trauma lowers the vitality 
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csted company to pay him 
from the amputation 


a pension representing the 


incapacity resulting 


Segond states that in Germany four conditions obtain for 
internal cancer of supposed traumatic origin 

1 That the accident has been of a nature to provoke an 
internal lesion, such as a laceration or contusion of the mucous 
surface of the stomach or intestine, which may favor the later 
development of a cancer. 

2 That the victim has had the appearance of perfect health 
before the accident 


3 That since the accident up to the time of death, the vic- 
tim has had symptoms of disease proving the steady progres- 
sion of the inflammation of the mucous membrane, gradually 
transforming the condition into cancerous disease. 

4 That the autopsy has revealed the presence of a cancer 
in the region of the traumatism 

These conditions show how much more strongly and 
broadly the theory that injury may be the cause of a malignant 
tumor has been accepted in Germany than in France 

Segond cites three cases in which the courts allowed an 
indemnity for intra-abdominal cancer, on the ground that it 
was presumably the result of an injury One was a cancer 
of the stomach, following a severe contusion of the thoracic 
region, the second, a cancer of the stomach, resulting from a 
fall prone upon a boat, the tumor developed five years later, 
the third had a severe fall and injured the right side of the 
abdomen Severe pains immediately followed (May, 1899) 
On June 19, the same year, a laparotomy was done and a per- 
forated appendix and a purulent peritoneal abscess found 
Three and a half years later the man died of cancer of the 


colon, as proved by autopsy 

Professor Thiem, who has made a careful study of the 
question of the influence of injury upon tumor development, 
,vas called as an expert in tins case He believed that the state 
,t chrome inflammation, which had persisted at the site of the 
-Kcum and the neighboring organs after operation, favored the 
development of a cancer, and concluded as follows In this 
J ense » relation of cause and effect between accident and the 
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1 It is necessary to prove that an accident occurred 

2 That there was a relation of cause and effect between 
the accident and the neoplasm 

3 That the accident was connected with the work in hand 

The law does not apply to professional maladies, that is, 

no indemnity is granted in cases in which the tumor is sup- 
posed to have been the result of repeated slight injunes or 
prolonged nutations connected with the particular occupation 
of the claimant In other words, it must be an accident, that 
is to say, a “ bodily lesion resulting from the action of an 
external and sudden cause, occurring in the course of labor ” 
The law takes no account of anterior states or predispositions 
In France, Segond states, the law concerning the accidents of 
labor promulgated in 1898, claims for indemnity for tumors 
were exceedingly few up to that time, practically all failed 
to receive any indemnity owing to the declaration on the part 
of the deponents that the tumor existed prior to the accident 
He cites what he calls a very remaikable case, published by 
Gerne, Didier, and Jeanne of Rouen (La Nounandie Medicate , 
Dec 15, 1906), in which the causal relationship between acci- 
dent and cancer was sustained by the court This case is 
worth recording in brief 

Man, thirty-two years of age, in September, 1904, fell upon a rail 
and received localized contusions of his left knee He remained in bed 
eight dajs and then resumed his work Seven months later, the following 
February, lie was obliged to stop work on account of the pain m the 
knee He noticed an enlargement at about this time, which continued to 
increase in size Amputation was performed by Jeanne m September, 
1 90s, for osteosarcoma of the tibia In October, Drs Gerne, Didier and 
Jeanne were commissioned by the court of Rouen to examine the patient 
and to state whether the amputation became necessary as a consequence 
of the accident of September 20, 1904 Their conclusion was “ In the 
present case, it is impossible to break the chain of facts — contusion at 
the precise point at which later was found the maximum development 
of a sarcoma A period of some months during w'hich there seemed 
to be practicallj no result from the contusion (this latent period proves 
that the assumption of the pre-existence of a tumor at this point was not 
admissible) After this delay, pain and the progressive development of 
a tumor, clc\cn months after the accident, sufficiently developed to be 
recognized cxtcrnallj We consider trulj that one can onlj regard this 
as an example in which a sarcoma was caused by a contusion ” The court 
accepted the opinion expressed by the experts and condemned the inter- 
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facts bearing on such i elationship That is a question entirely 
independent of our ability or inability to offer a satisfactory 
explanation as to the nature of such relationship 

Both Phelps and Segond make too great an effort to dis- 
credit the direct statements of intelligent patients When a 
woman of more than ordinary intelligence strikes her breast 
against a shaip corner of a bureau, causing the characteristic 
signs of a local contusion (ecchymosis and tenderness), when 
a careful examination of the place immediately after the injury 
fails to reveal the presence of any tumor, but one or two or 
three weeks, or a month later, a hard tumor develops at exactly 
the point of injury, the supposed causal relationship may, with 
Phelps, be attributed to the “ unreliability of patients’ logical 
processes which have hypnotized the attending physician mto 
accepting the improbable assertions as undoubted facts ” But, 
when in the case of a fractured humerus in a man m perfect 
health, we have an X-ray photograph taken immediately after 
the fracture, as in my case, showing absolutely normal bone 
structure, and a few weeks later, another photograph shows a 
typical sarcomatous tumor, developing at the exact site of the 
fracture, and when subsequent operation with microscopical 
examination proves the correctness of the diagnosis, and again, 
when a surgeon makes an incision in the inguinal region for 
the operation for inguinal hernia, through absolutely normal 
structures, and four weeks later there develops at the exact site 
of the incision, involving all the layers of the scar, a rapidlv 
growing round-celled sarcoma, we have facts which in no way 
depend upon the logical or illogical processes of patients, and 
which demand a more rational explanation 

Here we have a medical examination by competent sur- 
geons immediately before the trauma or tumor development 
and in a few weeks thereafter,— not an indefinite number of 
years, but a few weeks afterward we have the development 
of a highly malignant tumor at the exact site of the injury, 
and the histological structure of this tumor m every case 
demonstrated by microscopical examination made by com- 

Pe % P se h nes g of S cases contains a laige number of others 
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cancerous tumor can be conceived ” Conforming to this con- 
clusion, the Imperial Office admitted the existence of a causal 
iclationship between the accident and the death of the victim 
Segond cites other cases, which, however, I will not quote 
Assisted by Jeanbrean, Segond made a study of 61 papers, 
and reports on the subject of the relationship between acci- 
dent and cancer. These bibliographic researches show 600 
observations, 356 of which were considered by their authors as 
having an undoubted clinical value He, however, believes 
that none of these observations is absolutely conclusive, and 
almost all are incomplete They fail m part in the fundamental 
point, in not telling about the condition of the region injured 
prior to the accident, and the greater part of them are lacking 
in details as to the degree of the traumatic violence, the exact 
date of the appearance of the tumor, and its histological exam- 
ination If one were attempting a strictly scientific demon- 
stration to which no objection could be made, on basis of these 
cases, one could not find in these 356 observations a single 
one m which the traumatic origin was beyond dispute, as m 
no case was there a medical examination of the parts prior to 
the accident, which would preclude the chronic existence of the 
tumor before the accident Segond further addressed personal 
communications to 600 Fiench and foreign surgeons, getting, 
however, only 23 replies, and states that six of these had 
not formed an opinion , four pronounced themselves very skep- 
tical, while 14 expressed a more or less positive belief in the 
causal relationship between accident and cancer, and based the 
same upon series of cases which were briefly recorded 

The criticism that I made of Phelps’s study of the question 
holds true largely in the case of Segond’s more elaborate 
paper The}' both attempt to settle the question by a study 
of a large number of statistics of other men, rather than by 
the presentation of new and original facts They both assume 
— before accepting the fact of the causal relationship between 
injury and tumor development — that it is necessary to offer 
a perfect explanation of such relationship The question of 
the causal relationship between trauma and cancer should be 
determined by a careful scientific and judicial study of all the 
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edge scientifically acceptable, he beheves that there should be 
evidence of a medical examination of the locality prior to the 

injury, and such evidence, he states, is entirely lacking, there 
being no such cases 

My own series of cases supplies this deficiency in at least 
four instances 

The case of the sarcoma of the humerus, injury pro- 
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ducing a fracture of the upper and middle third, X-ray show- 
ing absolutely normal structure of bone Six weeks latei 
another X-ray showing a well-developed sarcoma at the exact 


site of the fracture 

2 Sarcoma 111 the groin, starting at the exact site of a 
hernia incision made four weeks before 


3 Sarcoma, starting in the fascia about the external mal- 
leolus thiee weeks after the trauma incident to the stretching 
and tearing of the fascia and ligaments, due to the forcible 
correction of a flat-foot 

4 Sarcoma of femur, m a girl nine years of age, the 
daughter of a surgeon 

Phelps quotes Billroth “ In no single instance has a tumor 
been caused intentionally by chemical or mechanical irritation ” 

Yet, at the very time when Phelps’s paper was being pub- 
lished, Clunet of Paris was actually producing a malignant 
tumor in a rat, experimentally, by the irritation of the X-rays 
Clunet subjected a certain definite area m the rat to periodical 
and prolonged exposures to powerful X-rays, allowing the 
ulceration to heal before the next irradiation At the end 
of five months, the ulcerated surface, instead of entirely heal- 
ing, became greatly thickened and soon developed into a 
malignant tumor which killed the animal Furthermore, the 
large number of cases of cancer (epithelioma or carcinoma) 
of the hand, in X-ray workers, directly disprove Billroth’s 
statement The fact that they were not produced intentionally 
none the less prevents us from classing them as caused by 


mechanical or chemical irritation 

Phelps states that, “ these tumors (examples of acute trau- 
matte malignancy) m the great majonty of cases, if not m all, 
are sarcomata, as were both of Billroth s and two of Coley s 
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almost equally conclusive If, then, we have even a few cases 
that fulfil every condition proposed by Segond and others, and 
which must be admitted as proving a direct causal relation- 
ship, it is perfectly logical to believe that in most other cases 
in which circumstances did not permit of the fulfilment of all 
of these conditions, especially the medical examination directly 
prior to the injury, the trauma played the same role in the 
tumor development. 

The majority of those who admit an inj’ury as a direct or 
inciting cause assume the presence of a hereditary influence 
or some other predisposing cause Our knowledge of heredity 
is at present extremely vague, and the courts in France and 
Germany have refused to consider it in such cases I will only 
say that in my own cases the proportion of patients with a 
history of cancer in some member of the family (heredity) 
was much smaller in the traumatic cases than m the cases in 
which there was no antecedent trauma 

Personally I believe (and more strongly with increasing 
experience) that all types of malignant tumors are of extrinsic 
origin It is not improbable that what we have hitherto in- 
cluded under the vague term of hereditary influence may some 
day be proven contagion or virus, as has already been done 
in tuberculosis 

Whether we accept the parasitic theory of cancer, or still 
believe in its intrinsic origin, we must admit that trauma plays 
a direct and important part in the development of cancer 
The argument advanced by some writers, that if such w r ere 
true, all cases of trauma or a larger proportion of cases ought 
to be followed by cancer, is not logical If 50 people w^ere 
plunged into an icy pond and only two developed pneumonia, 
by this same reasoning we might say that, because 48 re- 
mained well, the shock and exposure w r ere not causative factors 
in the development of the pneumonia m the tw T o who con- 
tracted it 

The great argument advanced by Segond against the ad- 
missibility of trauma as a causative factor in malignant disease 
ic the absence of any definite knowledge of the condition of 
the parts prior to the accident In order to have such knowl- 
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systematically, m the pectoral region and a few m the arm 
There was slow but steady decrease in the size of the tumor 
and immediate cessation of the pain, which had been constant 
from the first appearance of the tumor The shell of bone about 
the tumor, which had undergone spontaneous fracture, gradually 
became harder with the formation of new bone, and within a few 
weeks complete union had occurred The large cavity gradually 
filled up with granulations Several curettements showed the 
material to be sarcoma of the same type as the original tumor, 
namely, spindle-celled The pathological examinations were 
made by J C Bloodgood of Johns Hopkins and also by James 
Ewing, Professor of Pathology at Cornell University Medical 
School 

Another X-ray examination in the latter part of 1910 showed 
that the new growth had apparently entirely disappeared and 
there was firm union of the arm The patient’s general condition 
was excellent In November, the granulations began to increase 
again in size and in spite of curetting quickly recurred An 
X-ray taken in December showed a small shadow starting in the 
periosteum, m the axillary region, and I finally decided, early in 
January, to do a shoulder-joint amputation This was performed 
at once and the patient is at present well 

The case is here given somewhat in detail for the reason that 
all the conditions necessaiy to establish a direct causal relationship 
between the injury and the development of the growth are 
present 

Case II — Unique case of sarcoma of jaw and groin, having 
important beanng on the relationship of trauma m the develop- 
ment of sai coma 

J R , male, six years old, was admitted to my service at the 
Hospital’ for Ruptured and Crippled, Feb 20, 1910, as a simple 
case of left inguinal hernia The family history was good, and 
he was operated upon by the house surgeon for an uncomplicated 
left inguinal hernia The wound healed by primary union, and 
he was discharged at the end of three weeks in perfect condition 
Aoril IS, he was re-admitted (Dr Wm A Downes) to the hos- 
mtal for a large swelling in the inguinal region, directly under 
the hernial incision, extending from the anterior superior spine 
to the upper scrotum, not involving the test.de The swelling 
TOS entirely pa.nless and was first noticed a week before by the 



INJURY AS CAUSATIVE FACTOR IN CANCER. 479 

The statement as regards my own cases is extremely mis- 
leading, inasmuch as the subject of the paper from which 
the cases here quoted were taken was “ The Influence of In- 
jury upon the Development of Sarcoma” The paper dealt 
with sarcoma alone, simply referring to two striking examples 
of acute traumatic malignancy m carcinoma, without giving 
any analysis or even the number of cases of ‘trauma associated 
with carcinoma, of which I had a large number even at that 
time That just as striking examples of acute traumatic 
malignancy occur m carcinoma as in sarcoma, a glance at my 
series of cases will show 

Cases I to V fulfil the conditions laid down by Segond 

Case I. — Sarcoma of the humeius 

Mr L , thirty-five years of age No history of cancer m the 
family, a man of splendid physique, 6 ft tall, weighing 180 pounds 
Early in January he fell and received a spiral fracture of the left 
humerus at about the junction of the middle and upper thirds 
He was treated at the Hudson Street Hospital, and then returned 
to Baltimore, where he was treated by Dr W A Fisher An 
X-ray taken at this time showed a spiral fracture without any 
trace whatever of a new growth Two to three weeks later 
he began to have severe pam at the site of the fracture 
Another X-ray photograph was taken, showing that in the mean- 
time there had developed a well-marked tumor, apparently a 
sarcoma, involving both the central portion and the periosteum 
The growth increased rapidly m size, and was accompanied by 
\ery severe and constant pain 

In June, 1910, an exploratory operation was performed by 
Dr J M T Finney, of Baltimore, who found a large sarcomatous 
growth, involving both the central and periosteal portion of the 
humerus and extending from about the junction of the middle 
and upper thirds nearly to the head of the bone The bone was 
completely destroyed, a pathological fracture had occurred and 
there was a flail joint The central portion of the tumor was 
curetted; m Dr Finney’s opinion amputation offered no hope 
of a cure 

A few days later the patient came to me for the treatment 
vith the mixed toxins The treatment was begun on June 16 
1910, and continued in small doses, most of them being given 
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, Y’ 1910 Tum0r 0f Jaw ’ 1S a complex tumor very 

difficult to diagnose and badly crushed, so that the relations are 
impossible to reconstruct I find m it areas of fibrous tissue 
eroded bone, spaces lined by cylindrical epithelium, areas of tissue 
invaded by this epithelium as in embryonal carcinoma, and finally 
larger areas of malignant tumor tissue in which the cells are large, 
polyhedral, and densely staining This is evidently a complex 
tumor, and the presence of epithelium lined spaces and dense 
fibrous tissue suggest that it arose from a remnant of a tooth 


follicle or from the epithelium of the antrum Without an 
accurate statement of the parts of the jaw involved, it is impos- 
sible to give any report on the nature of the jaw tumor, but it 
seems quite possible that it is the same sort of a tumor as the 
growth in the groin 

“ The growth from the groin is a lymphosarcoma arising 
in the lymph-node and involving the surrounding fat tissue 
Both tumors are quite malignant ” 

Two other specimens, one from the tumor in the inguinal re- 
gion and one from the tumor m the upper jaw, were examined by 
Dr F M Jeffries, Pathologist to the Hospital and Professor of 
Pathology of the New York Polyclinic Medical School and Hos- 
pital, who pronounced both small round-celled sarcoma 

This case I believe to be absolutely unique, and I think it has 
a very important bearing upon the part which trauma plays in 
the etiology of malignant tumors It would seem possible that 
the sarcoma m the upper jaw was the primary growth, which, 
however, did not reach sufficient size to call any one’s attention 
to it until after the operation for hernia The trauma incident 
to the operation so lowered the vitality or resisting powers of the 
tissues in the vicinity of the wound that they furnished a favorable 
nidus for the secondary development of a sarcoma, the causative 
agent of the sarcoma, whether it be a parasite or infected cell, 
being carried to this locality through the blood current These 
cells or parasites were probably in the circulation before the time 
of the local trauma, but the normal tissues had sufficient resisting 

power to prevent a local infection f 

The patient was put immediately upon the mixed toxins ot 
erysipelas and Bacillus prodigiosus, the dose being carried up 
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family physician, who had been called m for what was supposed 
to be an ulcerated tooth, who on examining the patient detected 
this swelling in the region of the hernial scar He had been a 
week before to the Presbyterian Hospital Dispensary on account 
of the supposed ulcerated tooth in the left upper jaw, just men- 
tioned He was sent to another hospital where they have a dental 
surgeon who removed two teeth and sent him home 

Physical examination, April 17, 1910, showed the right upper 
jaw markedly enlarged, the enlargement being in the alveolar 
process and not in the antrum, two teeth were absent and two 
or three others quite loose, but the whole structure was per- 
fectly typical of sarcoma, which diagnosis I positively made 
Examination of the inguinal region showed a fusiform sausage- 
shaped swelling, about 4J4 inches long, extending from the left 
of the anterior superior spme down to the upper scrotum, the 
most protuberant portion being directly under the recent scar of 
the hernia wound The skm was movable and not discolored , 
the swelling was non-fluctuating, without any tenderness, and 
exactly like a sarcoma in consistence rather than a hsematoma or 
cellulitis which diagnoses had been made by some of the surgeons 
who had seen him 

I made an incision along the line of the cicatrix about 3^ 
inches long, and immediately on going through the skin came 
down upon a structure which was absolutely characteristic of 
sarcoma, firm in consistence, whitish m appearance, slightly vas- 
cular, involving the subcutaneous fatty tissue and extending down 
to the internal oblique muscle beneath, apparently originating 
in the fascia of the external oblique, along the line of the inci- 
sion, it extended the entire length of the incision and into the 
upper scrotum I removed a considerable portion of it for micro- 
scopical examination, but the wide extent of infiltration made a 
radical removal quite impossible After closing the wound, I 
then removed as far as possible, by curette and scissors, the 
tumor of the upper jaw, which was about the size of a small 
English walnut It did not extend into the antrum, but involved 
the entire alveolar process, nearly to the antrum This structure 
also was quite typical of sarcoma One-half of the portions re- 
mo\ed 'was sent to Dr Jeffries, Pathologist of the Hospital for 
Ruptured and Crippled, who pronounced both small round-celled 
sarcoma , the other half of the portions removed was sent to Dr 
17 
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toxins as a prophylactic, for three months He is at present m 
perfect health, nine months afterwards (March, 191^ p atient 
has just developed metastases in the lungs ) 

This case is one of the most conclusive as a demonstration of 
the causative effect of a trauma in the production of malignant 
tumor As Dr Townsend stated “ Here we have an example m 
which a sarcoma developed under constant and minute observation 
immediately after a trauma, almost as if one had planted a gram 
of corn and watched it germinate ” 

Case IV Acute subperiosteal spindle- and round-celled sar- 
coma of femur 

M B , age nine years (March, 1907) Daughter of a prom- 
inent physician 

Patient always in perfect health up to 2^ weeks ago, when 
she fell from a bicycle Ten days later she began to complain 
of pain just above right knee Physical examination showed a 
small tumor apparently connected with the femur, just above 
the inner condyle This grew veiy rapidly Exploratory inci- 
sion and microscopical examination made three days later showed 
it to be subperiosteal and mixed spindle- and round-celled sar- 
coma I saw the patient six days after the tumor was first 
noticed and found a bony tumor involving the whole circumfer- 
ence of the lower end of the right femur, more marked on the 
inner side, extending up for five inches , circumference two inches 
more than other side Mixed toxins were given for ten days but 
failed to control the rapid increase in size Amputation within 
two weeks from time I saw her Generalization within three 
months Death four months from time of injury 

Case V — Sarcoma of the humerus , acute tiaumatic malig- 

H L B , male, age ten years (March 1 6, 1910) Family his- 
tory good . . 

Five weeks ago patient fell on the ice and struck on his left 

shoulder and upper arm He immediately lost power of the 
arm and a medical examination showed a fracture about the 
1 unction of the middle and upper thirds of the left humerus 
Three weeks later his doctor found a marked swelling on site 
of fracture, which he took to be redundant callus This arm 
° eased rapidly in size and at my first examination two weeks 
later, & five months from date of injury, the whole upper portion 
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gradually to 5 mm. Before a reaction could be produced, owing 
to some family troubles, he was taken away from the hospital 
two weeks from the time of his entry. In this short time, how- 
ever, the disease had advanced with great rapidity, extending up 
into the orbit, causing almost complete closure of the eye and 
also extending up into the glands of the iliac fossa, and it caused 
the death of patient in three months 

Case III — Sarcoma of ankle , developing immediately ( within 
two weeks) aftci forcible coi ? action of Plat-foot 

F K , male, sixteen years of age Good family history , always 
well up to December, 1909, when he came to the Hospital for 
Ruptured and Crippled, service of Dr W R Townsend, for treat- 
ment of flat-foot At this time careful examination showed noth- 
ing whatever abnormal outside of the flat-foot Both feet were 
forcibly stretched by Dr Arthur Cilly and placed in plaster-of- 
Pans bandages in a position of marked adduction At the end of 
two weeks the bandages were removed, and there was found a 
well-marked circular swelling, about i l / 2 in m diameter, situated 
just below the external malleolus of the right foot at a point where 
the gieatest strain to the ligaments had occurred during the 
stretching The skin was normal m appearance, the tumor 
moderately firm in consistence, but not bony, firmly fixed to the 
underlying structures, apparently not connected with the bone 
I saw the case a week later in consultation with Dr Towmsend, 
and w 7 e both agreed that it lvas almost ceitamly sarcoma The 
tumor had by this time become 2 J4 m in diameter, with an eleva- 
tion of % m above the normal surface , it was firmly fixed to 
the ligamentous structures 

The patient was referred to my service at the General 
Memorial Hospital Under ether anaesthesia I attempted to 
excise the tumor, but as there w r as no capsule, and infiltration 
of the surrounding tissues in all directions, it was impossible to 
make a complete removal It extended down to the bone, but 
unquestionably originated m the ligamentous structure rather than 
the bone or periosteum A good deal of the tumor had to be left 
behind The patient was then put upon the mixed toxins of 
erysipelas and Bacillus prodigiosus for two or three v 7 eeks, but 
the tumor continued to grow 7 m spite of treatment. Four w r eeks 
later amputation at the junction of the middle and low’er thirds 
of the tibia was performed, and the patient again put upon the 



WILLIAM B COLEY 


Y1I - CmCm ° ma °f th * t**> “cute traumatic malig - 

L. F, male, forty-nine years of age, was referred to me on 
June 5, 1908, by Dr C A Bleiler There was no family history 

° r C f TlS P atlent had been in perfect health up to May 
1908, when he was struck over the right malar region by a strong 
lever while at work on a tram (he was a railroad employe) A 
swelling developed immediately after the blow; he consulted a 
physician the same day The following morning poultices were 
applied and these were continued for two weeks The swelling 
continued to gradually increase in size, and finally became ulcer- 
ated over its central portion Physical examination on June 5, 
1908 (a little over three weeks after the injury), shows the patient 
about forty-five years of age, of strong physique and perfect gen- 
eral health On the right side of the face in the malar region 
is a tumor the size of a goose egg, movable upon the deep parts, 
apparently originating m the muscle and fascia The skin is very 
much reddened, and m the centre there is an ulcerated area 
about 154 in m diameter, free hemorrhage on removal of the 
dressing, no enlarged glands 

Although the case seemed nearly inoperable, I intended to 
remove the growth, if possible, and operated the following day 
It was impossible to remove the entire tumor and a portion had 
to be left behind The patient was immediately put upon the 
mixed toxins. In July the remaining portion of the tumor could 
be removed by my associate. Dr Downes In spite of these 
operations and the toxin treatment, the tumor very quickly re- 
curred and the patient’s general health soon became affected 
The treatment was discontinued The disease progressed with 
great rapidity and caused death within three months from the 
time of the injury Microscopical examination was made by 
W C Clark, Pathologist to the General Memorial Hospital, and 
by James Ewing, Professor of Pathology at Cornell University 
Medical School, who pronounced the disease carcinoma 

The following case of Schoppler’s also fulfils every condi- 
tion laid down by Segond and Phelps 

Schoppler ( Zeitschr f Krebsforsdnmg, Bd x, Hft. 2, 
ion) reports a case of carcinoma of the breast, following a 
smrie trauma m a previously healthy woman who had been 
eLammed by him a few days before the mjury Schoppler 
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of the left humerus was enormously enlarged Skm covered with 
greatly dilated, bluish veins Tumor extended inwards under the 
pectoral muscle and backwards over to the scapula X-ray 
photograph showed a typical sarcoma of the humerus at the site 
of a recent fracture Two days later had an mterscapular tho- 
racic amputation Patient made an interrupted recovery Toxins 
given immediately after and kept up for five months Patient 
well, March 1, 1911. 

Case VI — Acute traumatic malignancy , spindle-celled sar- 
coma of the breast 

M L McL , thirty-four years old , single , in May, 1906, struck 
her right breast with a tooling instrument She had a fear 
of cancer, and a short time after the blow began to worry about 
it A week later she noticed a small swelling appearing at pre 
cisely the point of injury The tumor could not have been present 
before the injury, because her anxiety with regard to the matter 
had made her watch it carefully m the meantime The swelling 
grew very rapidly It consisted of a movable lump attached 
neither to the skin nor deeper parts, and it was harder than the 
rest of the breast Two months later she received three treat- 
ments with the X-ray in Pans. The tumor continued to grow 
rapidly and she came to New York 

I saw her in consultation with Dr Parker Syms, July 23, 
1906 Physical examination showed the entire right breast sym- 
metrically enlarged and transformed into a large tumor double 
the size of the other breast. The tumor was soft and semifluc- 
tuating She had had a temperature of 102° for three or four 
weeks prior to this time A portion of the tumor was removed 
for microscopical examination, which proved it to be spindle-celled 
sarcoma There were no enlarged glands The breast was en- 
tirely removed and the axilla carefully cleaned out by Dr Syms, 
and shortly afterwards the mixed toxins were administered under 
my direction, for a number of months In spite of this a recur- 
rence took place about a year later, and she died within 15 months 
after operation. 

The following case of carcinoma is nearly if not quite as 
conuncmg, as there is little chance of the man having had a 
tumor of the face before the injury, and not noticed by himself 
or his friends 
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tion of a tumor I cannot help believing that in the breast a 
blow is sometimes the preliminary to the formation of car- 
cinoma, because a blow results in the extravasation of blood, 
an extravasation of blood inflames the breast tissue, and the 
lesult is a chiomc mastitis The epithelium of the acini or 
of the ducts proliferates, just as the epithelium of the tongue 
does, and goes into the lymph spaces and onward into the 
lymphatic glands Seen at that stage, you would say that 
the patient had carcinoma of the breast It is conceivable to 
me that a similar course of events might lead to the prolifera- 
tion of the connective-tissue cells of the abdominal wall and 
to the production of a fibroma, or even of a sarcoma There 
is no evidence that these tumors are ever due to anything 
introduced into the body But again, I would not draw too 
wide inferences from the absence of evidence on this point 
Certainly, things introduced into the body can produce tumors 
of considerable size The Spirochata pallida introduced into 
the body can cause gummata, which have over and over again 
been mistaken for sarcomata So that if any of you attempts 
to investigate the production of sarcomata, you should not, I 
venture to suggest, ignore those possibilities ” 

The recent experiments of Carrel, part of which have been 
briefly published recently, for the first time showing that 
human sarcoma cells can be made to grow outside of the 
human body, throw some light on this vexed question Such 
cells grow only under the most favorable environment, the 
very slightest infection immediately inhibiting their growth, 
and the patient’s own blood plasma being the medium upon 
which they thrive best It is not difficult to understand that 
an injury, and even an insignificant injury, by producing a 
slight extravasation of blood may cause just the culture 
medium for the abnormal growth of the cells 

( To be Continued) 
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states that while there are those who, in the case of a sup- 
posedly traumatic cancer would go so far as to refuse to 
accept as convincing any statement regarding the previous 
health of the parts m question, except such previously healthy 
condition has been proven by the microscope , he believes that 
a preceding clinical examination of the parts involved ought 
to be sufficient to justify one in excluding a pre-existing 
diseased condition of the tissues It is this latter condition 
that has been fulfilled m the case observed by himself 

The patient, a woman thirty-six years of age, who had always en- 
joyed perfect health, came to him m the first days of March, 1909, believing 
herself to be pregnant He made a thorough examination and found no 
pathological changes present On March 10, this woman fell down-stairs, 
injuring her left breast The resulting pain in the breast was so severe that 
she called in Dr Schoppler the next day He found m the outer portion of 
the left breast a sensitive, slightly ecchymotic area In a week’s time the 
sensitiveness and suggilation had disappeared End of April Schoppler 
■was again called to see the patient who had been noticing a hard swelling 
to appear at the exact site of the injury, which had by this time reached 
the size of a hazel-nut Operation advised by Dr Schoppler was refused 
by the patient The tumor continued to grow rapidly, and by the end of 
May had reached the size of an apple She then consented to removal 
of the tumor The pathologist pronounced the growth an intracanalicular 
sarcoma Examination end of July showed no trace of a tumor, but by the 
middle of August, two tumors began to develop in the glandular tissues 
near the scar and by the beginning of September extended over the entire 
breast Amputation of the latter was done and microscopical examination 
proved it carcinoma simplex of the left breast 

Dr C B Lockwood, m a lecture delivered at St Bartholo- 
mew’s Hospital on June 8, 1910 (The Lancet , Aug 13, 1910, 
P 445) » on “ Fibroma, Sarcoma, and Fibromyoma of the Ab- 
dominal Wall,” stated m connection with the information 
volunteered by one of his patients, that she had received a 
severe blow at the site of the tumor two years before * “ I 
do not think it is right altogether to ignore this history of a 
blow or an injury An injury results usually in the extrava- 
sation of blood Extravasation of blood brings about inflam- 
mation, and inflammation brings about tissue changes, and 
these tissue changes may bring about cell multiplication, and 
this cell multiplication may run wild and result m the forma- 
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It is essential for restoration of function that deformih 
be reduced, and for union that the fractured surfaces be fixed 
m contact. As one has no control over the inner fragment, 
contact can be assured only by adapting the outer fragment to 
i lo accomplish this the patient must be anaesthetized 
I he shortening is then reduced by direct traction, the thigh 
having been lifted to the proper plane It is then abducted to 
the normal limit (Fig i) 

1 Abduction turns the fractured surface of the neck down- 
ward to meet that of the head 

2 Abduction makes the capsule tense and aligns the frag- 
ments 

3 Abduction relaxes the muscles whose contraction tends 
to displace the fragments 

4 Abduction apposes the trochanter to the side of the 
pelvis, or, if the fracture is near the head, engages the ex- 
tremity of the neck beneath the rim of the acetabulum and 
thus provides a mechanical check to displacement 

5 . In what are classed as successful results of treatment by 
routine methods, m the sense that union has been obtained, 
there is almost invariably limitation of abduction to a degree 
sufficient to cause disability This depends primarily upon 
unreduced deformity, but it is increased by the muscular 
adaptation to the median position in which the limb has been 
fixed during treatment Fixation m the attitude of full abduc- 
tion assures, therefore, the conditions most favorable to func- 


tional recovery 

What is classed as impacted fracture is, usually, a com- 
plete fracture with but slight displacement In most instances, 
whether the fragments are adherent or not, the essential defor- 
mity is a loss of the upward inclination of the neck upon 
which the range of abduction (45 to 55 degrees) depends For 
the anatomical limit of abduction under normal conditions is 
reached when the neck, approximately in the horizontal plane, 
comes into contact with the upper surface of the acetabulum 

The range of abduction, therefore, is limited, in degree 
corresponding with the lessened angle (coxa vara), and this 



THE ABDUCTION TREATMENT OF FRACTURE OF 
THE NECK OF THE FEMUR, WITH ESPECIAL 
REFERENCE TO THE ADVANTAGES OF THE 
SEMIRECLINING POSTURE AND CHANGES OF 
ATTITUDE IN ITS APPLICATION TO ELDERLY 
SUBJECTS. 

BY ROYAL WHITMAN, M.D , 

OF NEW YORK 

A woman, seventy-three years of age, was seen on December 
13, 1909 Three days before she had been thrown down by a 
street car and had been taken to a hospital, where a diagnosis 
of fracture of the neck of the femur was confirmed by an X-ray 
picture. After removal to her home the long side splint which 
had been applied at the hospital was replaced by sand bags, 
m the opinion of her physician, an equally efficient and less 
burdensome support 

The patient presented the distortion and helplessness of the 
limb characteristic of fracture of the neck of the femur, with a 
displacement of the fragments indicated by one and a half inches 
of shortening As she was the mother of a physician, the ques- 
tion of treatment was particularly embarrassing to an advocate 
of an unorthodox method The advice of the other consultants 
followed the accepted teaching, that treatment was hazardous and 
that even if it were efficient, union was very improbable 

On the other hand, some support was required because of pam 
on movement, and if this might hold the fractured surfaces m 
contact one might at least hope for repair as contrasted with 
certain disability, a moral support both to the surgeon and to the 
patient that is not generally appreciated It was decided therefore 
to appl\ the abduction treatment 

Although this has been described many times, neither its 
principles nor its details are clear even to some of those who 
criticize it, and I shall take this opportunity, therefore, to again 
explain them. 
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, ’ pe lvis on a firm sacral support, the two limbs being 

held in the extended position by assistants The assistant sti 
porting the sound limb then abducted it to the full limit (about 
45 degrees), reached when the upper border of the neck and the 
inner surface of the trochanter came into contact with the rim 
of the acetabulum The operator then flexed the thigh on the 
injured side and rotated it inward, with the aim of disengaging 
the fragments from the capsule It was then extended and sup- 
ported from beneath while the assistant, applying steady traction, 
easily drew the trochanter down to its normal relation with 
Nelaton’s line and to the anterior superior spine It was then 
abducted to the full limit, the sound limb serving as a model 
both as to rotation and abduction Final inspection showed the 
anterior spines in the same plane, the limbs symmetrical m equal 
abduction and of equal length by measurement In this attitude 
the body is easily balanced on the sacral support by the widely 
separated and extended limbs, and a very moderate degree of 
traction aided by the tension on the capsule and the pressure 
of the trochanter on the lateral tissues of the pelvis will prevent 
displacement 

In cases of recent fracture the shortening is very easily re- 
duced in the manner described, the pelvis being fixed by the hands 
of the operator. If there is more resistance, a folded sheet is 
passed between the limbs and an assistant, standing by the 
anaesthetist on the injured side, holding the two ends provides 
countertraction The only essential apparatus is a firm pelvic 
rest, that shown m the photograph being the best An efficient 
support may be cut from strong sheet steel, the sacral part 
approximately the size and shape of a hand, with a base bent to 
the same plane and screwed to a board (Fig 2 ) 

The body and limb were firmly and smoothly covered with 
sheet wadding and cotton flannel bandages, all bony points being 
carefully protected A long plaster spica support was then 
applied from the toes to the axillary line, accurately moulded 
about the trochanter, enclosing and supporting the entire buttock, 
anf1 strengthened beneath the hip by a band of steel of the size 

s hatie of the Thomas hip splint The entire procedure was 
rnmoleted in half an hour The anesthetic caused no disturbance 
X h support no especial discomfort The following day and 
and i ^thereafter the patient was turned completely over 

theVk, care be,ng taken to hold the 
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limitation is still fuither increased by muscular adaptation 
Functional disability is thus inevitable unless a sufficient angle 
is restored. 

Correction of deformity is usually described as the “ break- 
ing up” of an impaction, appaiently a violent manipulation 
designed to separate firmly adherent fragments Once sepa- 
rated, repair is doubtful because apposition cannot be assured 
by the means usually employed Under such conditions the 
advice, that contact shall not be disturbed, is sound The 
abduction method, however, enables one to correct the defor- 
mity to the degree that is practicable, without danger 

The patient having been anesthetized is placed on the 
pelvic rest, the limbs being supported in the manner to be 
descnbed The shortening is then reduced by direct manual 
traction, aided by pressure on the projecting trochanter, the 
limb being lotated inward so that the position of the foot 
coi responds to its fellow It is then slowly abducted under 
ti action to the desned degiee, preferably to the normal limit 

In most instances no force whatever is required, m others, 
particulaily 111 the class seen in early life, in which the fracture 
is incomplete, the deformed neck coming into contact with the 
upper border of the acetabulum is fixed, and one may, by means 
of the leverage of the extended limb and the fulcrum furnished 
by the rim of the acetabulum at the seat of the injury, on 
further abduction restore the normal relation between the shaft 
and the neck 

In the ordinary type of the epiphyseal fracture the neck is 
displaced upward and forward in its relation to the head and 
is often adherent to it Thus forcible and repeated abduction 
and inward rotation may be required to disengage and replace 
the fragments, failing m which an open operation is indicated 
as descnbed in previous papers 

The application of the abduction treatment in the case under 
consideration was in detail as follows Seamless shirting was first 
fitted to the body and limb to permit the use of friction bandages, 
two of which were inserted The patient having been anaes- 
thetized was lifted carefully to a table, the shoulders resting on 
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Diagrams to illustrate the text i, the normal lup-joint i The anatomical checks 
to abduction a impact of the trochanter and the ilium (muscles intervening) b contact 
of the neck with the nm of the acetabulum c tension of the capsule 3 the deformity 
o’ comple’c fracture and the influence of muscular contraction 4 reposition by traction 
and abdi etion showing muscular relaxation and changed direction s incomplete and 
inpac'ed frac ure illustrating coxa vara deformity 6 reduction of dcformitv by abduc- 
•ioa - 8 epiphyseal fracture and separation with reduction 
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Fig 



A series of pictures (5-9 inclusive) illustrating the treatment of 
fracture of the neck of the femur 

This figure shows the deformity of complete fracture The 
patient a girl 14 years of age was first seen in August 1910 three 
weeks after the injury a fall from a swing 
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X-ray taken si-c months later showing reduction of the deformity 
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Fig 8 



The traction (caliper) hip brace 
used as a protective apparatus 
The upright is so adjusted b> 
means of the hey that no Height 
falls upon the heel 


Fig 9 



Illustrating the most important detail m the after-treatment drawing the limb outward 
to the attitude in which it had been fixed by the plaster spica This patient was examined 
on March 16 1911 A perfect functional cure has been attained 


Fig 7 



The plaster spici holding the limb it the limit of normal abduction illustrating the ad- 
justment to the pchis and to the lnp 





Fig io 





Tincture at tnc base of tlte neck in a child 3 >cars of age Seen in \ugust xoio 
Treated with perfect success be the abduction method In untreated cases of this class 
the deformite is increased b\ functional use 
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duced primarily by unreduced deformity, but it is exaggerated 
by voluntary and involuntary adaptation to the weak, disor- 
ganized, and sensitive articulation Weight should not be 
supported directly for at least six months, nor until voluntary 
and passive movements are relatively free and painless 
(Fig 8). 

By far the most important manipulation in the after- 
treatment is to draw the limb out to the position of abduction 
m which it was originally fixed several times during the day 
This should be begun immediately after the spica is removed, 
and continued until the patient has regained the ability to place 
it in the desired attitude If this is neglected, the range of 
abduction lessens very rapidly, the attitude of adduction and 
flexion being, as has been stated, the natural adaptation to 
weakness and discomfort (Fig 9) This emphasizes the dis- 
advantage of fixing the limb for many weeks in the median line 
as m the routine methods of treatment, since muscular retrac- 
tion is in itself a very important factor m increasing the dis- 
ability generally supposed to be inevitable after this injury 

If the range of abduction of the extended limb can be 
preserved, which implies of course primary reduction of defor- 
mity, the other movements will be regained without especial 
effort This is of importance, since the ordinary attendant 
may be taught to draw the limb outward to the attitude which 
the plaster support has made familiar, whereas the manipula- 
tions required to overcome muscular retraction and the like 
require more skill and experience than are usually at the com- 
mand of patients of this class This calls attention again to 
what has been tabulated as the fifth advantage of the abduc- 
tion method 

In the numerous papers that I have written on tins sub- 
ject, the argument has been confined thus far to the technical 
treatment of the injury, by the exclusion of all cases in which 
the physical condition of the patient might prevent or modify 
the treatment of the fracture as a fracture The purpose has 
been to present a direct contrast to the accepted teaching 
in which the obstacles to success are exaggerated by mislead- 
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limb in its exact degree of abduction, so that the upper part of 
the support might not press uncomfortably on the thorax 

As the particular danger of treatment of elderly subjects is 
said to be hypostatic pneumonia, the head of the bed was raised 
as shown in the photograph (Fig. 3), the height varying with 
comfort of the patient, that illustrated being from 20 to 25 de- 
gtees or one-quarter the distance from the horizontal to the 
perpendicular. At this inclination the patient sometimes com- 
plained of discomfort m the hip and tension in the limb caused 
by “ rush of blood.” Thus the elevation of the head of the bed 
provided a semireclming posture with its obvious advantages, and 
at the same time assured congestion which should favor repair, 
as contrasted with the elevation of the foot of the bed required 
when traction is employed. 

The patient was, for her own satisfaction, supported m the 
upright position during the fourth week The upper half of the 
spica was removed in eight weeks, leaving the lower section as a 
support for a week or more longer. The limbs were then of 
equal length by measurement There was no local deformity. 

The accompanying X-ray picture (Fig 4) taken six months 
after the injury shows the seat of the fracture in process of repair 
and the comparative symmetry attained. At the present time 
there is no deformity, no shortening, practically no limitation of 
motion, and the patient walks with a cane with but slight limp 

The after-treatment of fracture of the neck of the femur is 
only secondary in importance to the reduction of the deformity 
Repair must be slow and functional recovery is delayed by 
the involvement of the joint m the injury and in the process of 
repair (Fig. 5). Furthermore the neck of the femur is 
exposed to much greater strain than are other bones, and the 
early use of the limb to which patients are encouraged, particu- 
larly when the fracture is thought to be impacted, increases 
the direct deformity and thus further deranges the mechanism 
of the joint This, together with the nutritive changes fol- 
lowing the injury, are the chief causes of the local distortions 
classed as traumatic arthritis deformans 

A more common cause of unnecessary disability is adduc- 
tion of the limb, often combined until flexion This is in- 
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taneous absorption of bone, and the effect of the synovial fluid 
in preventing union 

What is certain of this fracture may be summarized as 
follows Of all injuries of this class it is by far the most 
difficult to treat because of the physical condition of a large 
proportion of the patients, because of the situation of the in- 
jury, which necessitates constraint of the body as well as of 
the limb, because of the shape, position, and relation of the 
fiagments which make apposition difficult to secure and to 
maintain , because nutrition is feeble Thus repair is depend- 
ent upon accurate adjustment and it requires many months for 
its accomplishment. Whether the proportion of cases in 
which failure is inevitable, although every condition for success 
has been fulfilled, be large or small, is purely conjectural 
because these conditions have never been assured 

The observation of deformity, disability, and non-union 
following fracture of the neck of the femur in youthful sub- 
jects long since convinced me that these were essentially penal- 
ties for inefficient treatment, since there could be no question of 
the inherent capacity of the tissues for repair It was in this 
officially non-existent class that the abduction method was 
tested before applying it to older subjects Its relative effi- 
ciency as a means of correcting deformity, in apposing and 
fixing the fragments, and its practicability as a basic treat- 
ment for all types of the injury have since been demonstrated 
in many cases, by direct observation at open operation, by 
X-ray pictures, and by functional cures that have been 
attained by others as well as by myself 

Now for the first time the application of the abduction 
method m the treatment of elderly patients, who are consid- 
ered proper subjects for local treatment, is advocated, since it 
would appear that it is not only the most effective, but, because 
of the changes of posture that it permits, the least dangerous 
of methods In each case of this class the treatment must be 
considered as an experiment, to be continued or abandoned 
according to the indications, and, in the absence of reliable 
evidence, one is justified in at least hoping for repair 
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mg statistics and by questionable inferences For example, 
fracture of the neck of the femur caused by slight or in- 
direct injury is classed as peculiar to old age and is explained 
by local atrophy, while fracture m the vigorous subject is sup- 
posed to be caused usually by direct violence that mjuies the 
bone beyond the possibility of repair In old age, impaired 
nutrition makes repair doubtful In middle life, crushing of 
the bone prevents restoration of function, while the fracture 
in youthful subjects is ignored 

As a matter of fact, however, the neck of the femur is 
mechanically a weak point in the skeleton Under the geneial 
atrophy incidental to age, the weak point becomes relatively 
weaker and more liable to injury because of insecurity of 
the gait But, as has been stated, it has always been weak, and 
therefore it may be broken at any age by slight foice advan- 
tageously applied, a particularly susceptible period being 
adolescence 

In the elderly subjects, the character of the injury is 
unmistakable The favorable class, however, because of fail- 
ure of diagnosis and for other reasons, is inadequately repre- 
sented in the hospitals where official statistics are compiled 
The aged and feeble are unfavorable subjects for any treat- 
ment, particularly so for that of this fracture Yet this class 
has set the standard, which is only varied as to quantity when 
applied to the vigorous patient Its application is essentially 
perfunctory, and the disregard of surgical principles from 
beginning to end is a sufficient explanation of the disability 
supposed to be inevitable after this fracture 1 

Under questionable inferences, as applied at least to the 
class of cases suitable for treatment, may be included inability 
for repair because of the effect of age on the blood supply, 
supposed to be furnished by the ligamentum teres, the spon- 

1 " Our prognosis in cases of fracture of the neck of the femur must 
alwavs he unfavorable. In many instances the injur} soon proves fatal, 
and in all the functions of the limb are forever impaired, no matter 
whether the fracture has taken place within or external to the capsule, 
whether it is united bj ligament or bone, shortening of the limb and 
lameness are the inevitable results" — R Smith 
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both as to the selection of suitable cases and in adaptation to 
the local conditions It is perhaps needless to say that the com- 
fort of the patient and the effectiveness of the treatment are 
dependent 111 great degree upon the proper adjustment of the 
support Although experience, therefore, is as desirable in 
this as in other surgical procedures, it would seem that an 
intelligent novice might apply a treatment whose objects are 
definite and whose effects are demonstrable, with better pros- 
pect of success than more familiar methods in which no attempt 
is made to assure the primary essentials for union, and which 
have been so discredited by practical experience that a large 
proportion of the patients receive no treatment whatever 

The purpose of this paper is to call attention to the advan- 
tage of elevating the head of the bed, which by increasing the 
blood supply of the lower extremities should on the one hand 
favor repair, and on the other, lessen the danger of thoracic 
congestion This advantage of the abduction method may in- 
crease its availability in the treatment of the less favorable 
class of cases 

The details of method have been reviewed for the benefit 
of those who may be dependent upon the inadequate and 
incorrect descriptions that appear in the text-books and in 
special treatises on the subject 
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Fracture of the neck of the femur if for no other reason 
than the time required for treatment is out of place in a hos- 
pital ward. Fortunately the abduction method is well adapted 
to private practice, for although the procedure is somewhat 
of the nature of an operation, once applied, constant and skilled 
attention is not essential to success 

The abduction treatment represents a new point of view , 2 
namely, that the proportion of cases in which efficient treat- 
ment is practicable has been grossly underestimated, that the 
results m this, as in other fractures involving joints, de- 
pend primarily on the restoration of normal contour, and that 
the reduction of deformity is not only essential to functional 
recovery, which should be the aim in treatment, but that it 
offers the best, and m complete fracture, the only, assur- 
ance of union. 

The method which enables one to apply these principles has 
received its distinctive name because of the means employed to 
reduce deformity and from the attitude in which the limb is 
fixed after this is accomplished It is not properly classed as 
a “ plaster-of-Paris ” treatment, since braces or traction even 
might be used to assure the position 8 The plaster spica is, 
however, the only support generally available. If properly 
applied, it is more efficient and more comfortable than 
routine methods, of which the bed is the essential part of the 
apparatus and m which unrelieved rest upon the back is re- 
quired If the direct restraint of the spica is greater, it is 
more than compensated by the freedom from discomfort on 
movement, and by the relief assured by the changes m attitude 
that it permits It is therefore, contrary to the prevailing 
opinion, the most efficient preventive of pressure sores 

The abduction method should be used with discrimination, 

**' The attainment of the ideal object of treatment, restoration of 
form and function, is rarely to be expected or even sought The 

first indication is to sa\c life, the second to get union, the third to correct 
or diminish displacements” — L A Stimson 

‘Robert Jones uses a modification of the double Thomas hip splint 
for this purpose. Proceedings of the Royal Society of Medicine, 
December, 1910 
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but with this we shall often find considerable rotary displace- 
ment and angularity, which, if low down, frequently interferes 
with the function of the knee-joint, due to an excess of callus, 
which can be readily felt at the seat of injury. 

A careful study of the museum specimens of this injury 
is very instructive and is calculated to modify one’s previous 
conception of what actually takes place and what constitutes 
a good result 

I think the general belief among many surgeons (who 
should know better) is, that with general anaesthesia, it is 
quite possible in a transverse fracture to get good end-to-end 
apposition of the fragments and keep them in perfect position 
by means of weights and pulleys, sand bags, etc , and that a 
nice, spindle-shaped lump of callus will surround and hold the 
ends of the broken bone together, and that the leg will be 
as good as ever after the injury 

It may seem a homely comparison, but no person of reason- 
able intelligence would say that the broken leg of a piece of 
furniture is as good or as perfect, no matter how well repaired, 
as it was before being broken And the same analogy holds 
good as regards the femur that has been fractured 

Let us consider for a moment some of the actual conditions 
which confront us, as illustrated by an X-ray photograph or 
any selected museum specimen 

And here a word of caution must be offered in regard to 
the way in which the X-ray photograph is prepared If the 
tube is not directly over the seat of fracture, the deformity 
may be enormously exaggerated, and it is always well to have 
the picture taken from several points of view, as an incredible 
amount of misinformation may be derived from the study of 
only one picture 

There is always varying degree of deformity, due to over- 
lapping of the fragments 

The lower fragment may be either m front or behind, 
inside or outside the upper fragment, but is never exactly 
where it should be, if absolutely accurate reduction of the bone 
had been effected 



FRACTURES OF THE SHAFT OF THE FEMUR 
WITH MARKED DISPLACEMENT. 

BY RICHARD H. HARTE, M D , 

OF PHILADELPHIA, 

Surgeon to the Pennsylvann Hospital 

It would appear that fractures of the shaft of the femur 
have not received the careful attention and study which they 
merit, perhaps because it is rare that a surgeon in active 
professional life sustains an injury to this bone, with the 
possible exception of those who ride horseback, or, again, it 
may occur as the result of an automobile or railroad accident 
Much time and consideration have been given to the study 
of enlarged prostate, appendicitis, and like pathological con- 
ditions, to any of which all classes and professions are liable 
And, with these commoner affections constantly in mind, it 
is little wonder that the femur should not, of late years, have 
leceived the attention which it really deserves 

Fracture of the shaft of the femur is not, on the whole, 
a very common injury, and our experience in its repair is 
almost entirely confined to our hospital practice rather than 
in our private surgical work. Of course, it must be under- 
stood that we are dealing with fractures of the shaft of the 
bone occurring m the active years of life and not with 
fractures of the neck of the thigh, which occur so commonly 
in persons past the meridian. 

The question now to be considered, m a measure, after an 
accident of this description is Is the limb after treatment in as 
good condition and position as it ivas befoie the accident , fol- 
lozvmg zuhat is accepted as good results ? 

It is the generally accepted opinion that from one-half to 
one inch shortening of the limb is a fairly satisfactory result. 


*Read before the Philadelphia Academy of Surgery, December 5, 

1910 
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and the disadvantages, on the other, and it will be seldom that 
the active, intelligent patient will not decide to place himself 
m our hands, with the hope that the realization of the perfect 
1 esult may be obtained 

Now the question arises How are we to obtain the ideal 
result in the treatment of fractures of the shaft of the femur 
in persons who expect or hope to continue leading an active 
life? 

I feel confident that there is no positive or definite line of 
treatment open to us, except the exposure of the fragments 
of the bone by a formal dissection and the restoration of the 
fragments, actually seeing the parts perfectly dovetailed back m 
their original position, which is positive assurance against 
rotary displacement and the fii st step toward procuring good 
alignment 

The X-ray is a perfect index of overlapping and shorten- 
ing, but is of little or no use m determining the question of 
rotary displacement 

The writer is thoroughly aware , in uigmg this more radi- 
cal method of treatment, that he is assuming a great responsi- 
bility, which may be diminished by certain limitations 

In the first place, the operation should not be undertaken 
except by skilled operating surgeons, who are in the habit of 
doing daily opeiative work in the hospital This operation 
should not be undertaken m private houses, except under very 
perfect conditions, and should never be attempted on any but 
reasonably strong and healthy subjects The operator should 
have at his command a perfect technic, with suitable instru- 
ments and skilled assistants 

Several methods might offer themselves for our considera- 
tion such as wiring the fragments together, the introduction 
of an intermedulary splint , the use of absorbable pegs of bone 
or ivory, or some modification of ParkhilFs screws and damps, 
and lastly, the use of a steel plate and screws as recommended 
by Mr Lane 

Time will not admit of discussing all the above mentioned 
methods, some of which are rarely employed 
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There is invariably a certain amount of rotation and the 
alignment is never absolutely perfect 

It is impossible to determine by the unaided eye, touch or 
measurements, what the actual displacement of the fragments 
is The great mass of muscles surrounding the bone, the 
enveloping skin and fascia and possibly extravasated blood 
all combine to soften the irregularities of the real outline, just 
in the same way as a fresh fall of snow smoothes out and 
diminishes inequalities of contour in a landscape 

It is, therefore, impossible to gain any appreciable idea of 
the extent of bony displacement which exists in these injuries 
without first having a carefully prepared X-ray picture 

If one will carefully study a specimen, he will have little 
difficulty in understanding why these patients complain of pain 
and weakness in the limb, of lameness, of coldness and oedema 
of the feet, and why the functional activity of the limb must 
necessarily be greatly impaired And careful thinkers must 
feel that a fracture of the femur in the active years of life 
cannot but be a serious injury, and should demand the careful 
consideration of all surgeons who are treating these injuries 
It seems to the mind of the writer that the time is ripe for 
breaking away from the old, accepted traditions and teachings 
of the great men of the past to wit, that shortening of an 
inch or more is the inevitable outcome of such injuries, and 
that nothing can be done to prevent it 

In the words of Sir Thomas Myles, who has dealt veiy 
ably in an exhaustive paper on this subject, “ Are we not 
bound, as surgeons, to avail ourselves of all the advantages 
that progress in other directions has made possible for us? 
Is the technic which has made safe the great operations m 
other branches of surgery not to be utilized in this important 
part of our work? ” 

I feel that, in dealing with all cases of fracture of the 
shaft of the femur in persons in the active years of life, the 
facts should be stated frankly and plainly to the individual, 
and he should be made to understand clearly the risks and 
advantages, on the one hand, and the freedom from risk 
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port to the broken ends during the process of repair In many 
cases, the plate may be worn by the patient indefinitely, without 
causing any discomfort or inconvenience, but if irritation 
should arise from this, it is open to the objection that it must 
be removed by a second, though trifling, operation. 

The essential feature of all these methods mentioned is the 
perfect and accurate reduction of the displacement by exten- 
sion in some form, which is often very difficult, particularly 
if it is an old injury where attempt at repair has already 
been made 

To facilitate this, the method devised by Dr Martin of 
making extension directly on the upper end of the lower frag- 
ment in the wound and drawing it down by extension weights 
or pulleys, is one of the very best means at our command of 
correcting the deformity, so far as the actual extension is 
concerned 

The writer is disposed to regard this method as preferable 
to the extension of the leg by the use of pulleys, etc , as before 
recommended in another communication 

Dr Martin has devised an ingenious pair of clamps which, 
after the ends of the bones have been accurately adjusted, 
facilitates the application of the plate and the introduction of 
the screws I think this can again be very much modified by 
the use of curved retractors This enables the operator to 
free the bone from any old adhesions, particularly on the 
opposite side of the wound, and then hold it accurately m 
position after the readjustment and while the plate is being 
applied These retractors, by their simplicity, are preferable 
to many of the heavy forceps and clamps which have been 
devised 

The greatest care must be exercised to see that the drill 
and the screws accurately correspond to each other m size and 
length, so that the screws will have accurate bearing along their 
entire course Care must also be taken to see that the screws 
are not so long as to perforate the opposite side of the bone, 
and it is advisable always to have a number of screws of 
different lengths, corresponding to the size of the bone to be 
dealt with 
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The older method of suturing with wire, by drilling the 
ends of the bones and simply passing the wire around, has 
been in vogue for many years It is open to certain objections, 
particulaily m transverse fractures, as it does not retain the 
fragments in absolutely perfect position and presents more 
the chaiacter of a flail joint, and does not offer the amount 
of support that is so imperative in dealing with these cases 
However, 111 long oblique fractures, conditions are differ- 
ent, and the introduction of a wire through a hole drilled m 
the two fragments and then passing around the bone possibly 
two 01 three times to make a sort of ferrule, will suffice often 
to hold the splintered fragments in position 

Beyond this, the wire is not desirable m dealing with this 
class of injuries The use of the wire can be facilitated greatly 
by using a heavy curved needle, which enables the operator 
to circle the bone without doing appreciable damage to the soft 
parts 

The plate and clamp method, as advocated by the late 
Dr Parkhill, offers many advantages, insomuch that the 
wound can be practically closed and the plate left on the out- 
side of the soft parts, and, after union has taken place, these 
screw supports can be readily removed and the wound will 
heal up in a very short time It may, however, be open to the 
objection that the wound can never be absolutely closed during 
the process of repair, and it plays very much the same part, 
111 the support of the femur or humerus, that the unfractured 
fibula does m the support of the tibia when the latter has been 
broken It is a most ingenious method and deserves worthy 
consideration in dealing with this class of injury 

The later method, which has been brought into such 
prominence by Mr Arbuthnot Lane, is the one which to-day 
is receiving the greatest amount of attention 

It consists in the use of long, steel screws, four to six 
in number, according to circumstances, fastening a strong 
steel plate which holds the bones rigidly in accurate position 
one with the other, and which is allowed to remain in the 
wound after it has been closed, thereby assuring absolute sup- 
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The greatest care must be exercised, not only as to the 
method of technic employed, but in determining- whether or 
not one’s patient will co-operate with every effort of the sur- 
geon to bring about a perfect result 

Too great emphasis, then, cannot be laid upon the impor- 
tance of dealing with these cases as soon as possible after it 
has been demonstrated by the X-ray that the ends of the 
bones are not m accurate position, because the difficulty 
of the operation is greatly enhanced by allowing these cases 
to remain for several weeks before operating, in the hope that, 
by weight and extension, the bones will be brought into better 
position The many adhesions and new callus resulting from 
this delay all add untold difficulties in attempting to bring the 
ends of the bones into position 

Finally, may I be permitted to offer a word or two of 
advice to those who may desire to practise some of the sugges- 
tions which I have made and who are without any practical 
experience in this line of work? 

1 Find out all that is possible about the seat of fracture 
by the use of carefully prepared X-ray plates, the pictures to 
be taken at various angles 

2 Consider carefully what method you think is likely to 
give the best results 

3 When the fragments are exposed, have a proper pair of 
calipers to determine the diameter of the bone, and see that the 
screws in no case penetrate the opposite side 

4 Be certain that you have suitable instruments, proper 
drills and screws, and also competent assistants, so that you 
can complete the operation quickly and with as little destruc- 
tion to the soft parts as possible 

5 Be sure before closing your wound, that it is thoroughly 
dry and that all dead spaces are obliterated, so that there will 
be no possible chance for the development of a small hema- 
toma, which is so conducive to later infection 

6 Remember in dealing with this class of surgery, that 
the parts are hard and unyielding, and everything must fit 
accurately and securely Nothing can be drawn or pulled 
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Before dismissing this subject, the site of the incision is 
worthy of consideration. The wound, which must necessarily 
be large, is preferably made on the outer side of the quadratus 
femoris muscle on the anterior surface of the thigh, rather 
than on the outer side of the leg between the line of the flexoi 
and extensor groups of muscles The latter incision has the 
advantage, however, of allowing the more perfect drainage, 
but the anterior wound can be readily drained by making a 
counteropening directly down through the muscles, through 
which a small wick of gauze can be introduced and retained 
for forty-eight hours, which insures rapid removal of all serum 
which necessarily collects after so large a wound, thus mini- 
mizing the possible risks of infection 

It is important also that, in closure of the wound, all dead 
spaces should be obliterated as much as possible by the intro- 
duction of deep buried catgut sutures 

Mr Lane lays great stress upon using instruments with as 
long handles as possible, so as to obviate introducing into the 
wound even the gloved hand, thus minimizing possible risk 
of infection 

When the patient is placed m bed, the limb should be thor- 
oughly supported by long lateral supports, either splints or a 
plaster case, to insure absolute rest of the parts If this 
method of treatment is carried out, it will be found that the 
limb will correspond accurately in measurements to the sound 
limb, both with regard to length and position All muscular 
spasm disappears, as we have no irregular or ragged ends of 
the bones to cause irritation to the soft parts 

In concluding these remarks, the writer does not wish to 
advocate the open method of treatment in all cases of fract- 
ures of the shaft of the femur, but only in those cases where 
it is impossible to get reasonably accurate approximation of 
the bones, as can be readily shown by the use of the X-ray 
photograph 

This method is not applicable to very young children nor 
to old or enfeebled persons, but only to those who are in good 
health and whose habits of life would naturally tend toward 
a fa\ orable result 
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Den J? n ,? trator . of fracture Dressings, Jefferson Medical College and Women’s Medical 
College , Assistant Surgeon, Kensington Hospital for Women , Surgeon to Out 
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Mary J Drexel Home 

This paper comprises a study of 56 cases of fracture of the 
patella, admitted to the Episcopal Hospital since the year 1905 
To Drs Neilson, Deaver, Davis, and Frazier, to whose 
services these patients were admitted, I am indebted for the 
privilege of reporting these cases To Dr H C Deaver I am 
especially indebted for the privilege of operating upon several 
of these cases, and to his wise counsel, especially m sugges- 
tions of operative technic and after-treatment, do I owe much 
of the success gained 

The primary object of this paper is to discuss the operative 
technic and after-treatment, therefore little shall be said of 
the causes, varieties, diagnosis, and symptoms of this very 
important and interesting fracture 

Of the 56 cases tabulated, 37 were in males, while 19 
occurred in females, a ratio of almost two to one There is 
no anatomical explanation for the more frequent occurrence 
of this fracture among males, and, in all probability, it is due 
to their greater exposure and activity 

The ages in this series range from 18, the youngest, to 77, 
the oldest I have arbitrarily classified them according to age 
as follows 

Four occurred between the ages of 10 and 20, 11 between 
21 and 30, 19 between 31 and 40, 14 between 41 and 50, 
6 between 51 and 60, 1 between 61 and 70, and 1 between 71 

and 80 

* Read before the Philadelphia Academy of Surgery, December Sr 

1910 
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into position, as 111 dealing with the soft parts Do not trust 
too much to nature with the hope that she will correct defects 
in your joiner work 

7 If possible, try and practise this operation on the cadaver 
before trying it on the living 

Note — In reviewing a certain number of cases treated 
after the method above described, the author finds that care 
must be exercised not to allow the patient to bear his weight 
upon a limb which is apparently in good shape, as the repair 
of these injuries requires much longer time than simple fract- 
ures, and the callus, though apparently strong, is in many in- 
stances soft and yielding , if the patient is allowed to walk too 
soon, lateral deformity will occur, due simply to the outward 
bowing of the limb, as the result of superinduced weight of 
the body 

In this case, it will be noticed fiequently that the screws 
have drawn away from their attachment m the shaft of the 
bone, and the plate will be forced off at an angle correspond- 
ing to the bowing of the limb Too great care cannot be taken 
to supplement the use of the plates by suitably applied splints 
and extension, which should be maintained all through the 
process of convalescence, thus obviating the tendency to dis- 
placement 
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patella with the leg- sermflexed is seen at the highest point of 
the condyle of the femur, and it is with the leg m this position 
that the fracture usually occurs A sudden strain on the leg, 
with a violent contracture of the quadriceps extensor muscle, 
snaps the patella at its weakest and most unsupported point, 
the lower third 

The symptoms and diagnosis I shall omit, as there is noth- 
ing I can add to that already known of the former, and the 
latter Is usually quite easy 

Little shall be said of the non-operative treatment, as all 
agree that by this method nothing but fibrous union can be 
hoped for, with more or less separation of the fragments 
Certainly m the gieat majority of instances the results are far 
inferior to those of the open method of treatment There are, 
of course, certain cases that must be treated by this method, 
as the aged, those in whom some constitutional condition con- 
traindicates operation, or those, who although good operative 
risks, refuse to be opeiated upon Comminuted fractures, 
with no separation or tilting of the fragments, and, m all 
probability, no tear m the fibrous expansion of the quadriceps 
tendon, fascia lata, and joint capsule, may also be treated by 
the conservative non-operative method Of the many conserva- 
tive methods of treating this fracture, that employed by the 
late Dr Agnew is probably as good as any 

I am fully aware that many think the open method of 
treatment a dangerous one and one that should be done only 
by a skilled operator They are willing to operate themselves, 
but unwilling to teach it It is dangerous for an occasional 
operator and one unfamiliar with asepsis and operative technic 
to do any major operation I believe that the open method 
should be taught, but, at the same time, the physician and 
occasional operator should be alive to the fact that an opera- 
tion for fracture of the patella is not a minor one, involving, 
as it does, the largest and at the same time one of the weakest 
joints in the body, and that if infection does occur, it may end 
most disastrously Consequently it is an operation accom- 
panied with a certain definite risk, and one probably attended 
by much more danger than a simple appendectomy, as the 
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The gieatest frequency occurred between the ages of 31 
and 40 years; the period, ceitamly, of the greatest business 
activity. It is rather unusual for this fracture to occur under 
20 years of age This is probably due to the bony condition 
or better muscular control of the young, they being less apt to 
slip or fall The youngest patient that I have any personal 
knowledge of was a boy aged 12 years This case was oper- 
ated upon with excellent result, by Dr. H C Deaver, at the 
Children’s Hospital of the Mary J Drexel Home 

Of the 37 males, 19 broke their left patella, while 18 broke 
the right Of the females, 11 broke the left, and 8 the right 
patella 

It appears fiom this, although the numbers are almost 
equal, the ratio being larger m the females, that the left patella 
is more apt to be fractured Anatomists claim that no asym- 
metry exists in the lower extremity Is this fracture purely 
an accident or is there some cause for its more frequent occur- 
rence in the left patella ? Some greater muscular development, 
a longer step with one leg, or a firmer tread with one foot 
should be thought of 

The causes given in this series were “ fell,” 27 , “slipped,” 
27 , “ kicked,” 2 The histones were somewhat indefinite 
on this point and I could find only 9 that actually fell from 
a distance, so whether the “ fell ” meant a slip and a fall, or 
a fall from a distance, I cannot say I am inclined, however, 
to think the former the case Several of the patients stated 
that they slipped, heard something break, and fell 

A great majority of these fractures were of the usual trans- 
verse variety, with the large fragment above A few of this 
transverse variety showed the reverse to be true, the large 
fragment being below Forty-nine cases were of this com- 
bined transverse type Six cases were comminuted, these 
occurred in two that were kicked, and in four that fell from 
a distance The number of fragments in this latter type 
varied from three to many No compound fracture occurred 
m this series 

I have taken a picture of a normal patella in three posi- 
tions with leg extended, semifiexed, and acutely flexed The 
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our technic is not always perfect and that infection does 
sometimes occur This is lessened by a late operation and, 
likewise, I believe, the patient suffers much less the first few 
days after the operation, and the convalescence is shortened, 
as there is less local reaction 

The incision should be elliptical It makes little difference 
if the convexity is above or below Some surgeons claim the 
convexity should be above, as it takes the scar away from the 
knee and is less apt to cause pam with the patient in the 
kneeling posture Of the cases I was able to follow, I was 
unable to substantiate this claim I think the incision should 
be an elliptical one, preferably below, as a greater exposure 
can be obtained well away from the line of fracture, and it 
lessens the chance of infection and after-complications, espe- 
cially if silver wire is used The incision should be carried 
well down on either side, as I shall point out later, to permit 
drainage The next step in the operation, after reflexing well 
the skin flap, is to divide the prepatellar bursa and fascia lata 
The clots are now swabbed out with dry gauze, no fluid being 
used, and if any irrigation is necessary, only saline solution 
or sterile j water should be employed, as bichloride or other 
devitalizing or irritating agents are apt to increase the flow of 
serum and favor infection The reflected tendon over the 
broken edges is now retracted, the frayed ends rounded, and 
by blunt dissection separated a short distance from the margin 
of the fracture Often this is impossible on account of the 
small fragment The raw surface of the patella should next 
be freshened, especially in late operations, to get rid of the 
adherent organizing clot With a hand drill, beginning m 
the centre of the upper fragment about one centimetre from 
the margin of the fracture, a hole is drilled obliquely downward 
so as to emerge on the broken surface just at the point where 
the dense cancellous tissue and thin compact lamina unite 
A similar opening is drilled m the lower fragment Through 
these two holes a silver wire is passed, the fragments are 
brought together as accurately as possible, and the wires 
twisted one or two times, the redundant wire is cut off, and 
the twisted ends that remain are reflected upwards under the 
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synovial membrane does not seem to possess the protective 
power of the peritoneum in taking care of a slight infection 
The best time to operate is now thought to be after all 
cozing has ceased, after the exudate has reached its height 
and has even begun to subside, and the tissues have had time 
to become sealed off This process usually takes from six to 
ten days, but it can be hastened somewhat by placing the leg 
on a posterior splint, with elevation, and the application of an 
ice bag In reviewing the histories of these cases, the tem- 
perature charts, as a whole, failed to show any marked 
difference between those operated upon early and those in 
whom the operation was delayed The immediate success of 
these cases depends entirely on whether or not infection occui s 
This, I believe, rests between the resistance of the tissues, the 
virulence of the infection, if one does occur, the preparation 
of the patient, and the operative technic Dr Murphy has 
pointed out that m an eaily operation the surgeon is working 
in tissues somewhat devitalized and, therefore, less resisting 
and more apt to become infected 

In a letter, which I quote with his permission, Dr Murphy 
says “ My reason for postponing the operation for six to 
ten days is to give the synovial membrane an opportunity to 
lead to the iiritation of the trauma and the irritation of the 
blood-clot 111 the joint This reaction produces a cofferdam- 
nung of the lymph spaces m the subendothehal layer of the 
synovial membrane, and lessens the danger of infection very 
materially ” 

“ We resorted to an injection of 10 c c of formalin and 
glycerine into the joint, immediately after the fracture This 
produces a chemical irritation, increases the number of poly- 
morphonuclear leucocytes m the joint, and increases the con- 
stitutional polymorphonuclear reaction It also cofferdams the 
lymph spaces and insures a prophylaxis against infection The 
operation is then done five to seven days after this injection ” 

Theoretically, with perfect technic, there is nothing to gam 
hv delay other than to allow T the oozing, especially from the 
torn syno\ lal membrane, to cease, as this in an early operation 
can be quite annoying Practically, however, we know that 
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softening of the bone around the opening is highly improbable 
unless some infection occius Wne is certainly no more irri- 
tating than any other material used in these cases, as kangaroo 
tendon, chromic gut, or even, as has been used, silkworm gut 
Cotton, m his excellent book on “ Dislocations and Joint 
Fractures,” states that refractuie after the eighth week is rare 
Only one of this series occui red in that time , the others rang- 
ing from four months to four yeais 

Is bony union obtained in a fiacture of the patella^ Some 
surgeons claim not Personally, I have never examined a 
sutured fiactured patella under the micioscope and cannot say 
In one of these cases I removed a wire one year after opera- 
tion I took the oppoitunity, clinically, to examine the union 
and to all appearances it was bon} r In this case, even though 
there had been a slight skin infection followed by a persistent 
sinus for several months, the bone did not appeal soft around 
the wire, and it took quite a “ tug ” to dislodge it As shown 
by the refractures occurring in this senes, the bony union, if 
one is obtained, is not strong Why then not reinforce this 
with a non-absorbable sutuie ? 

The after-treatment of these cases is most important The 
splint is lemoved as soon as the patient has recovered from 
the effects of the anaesthetic, or, piefeiably, it can be left on 
through the first restless night following the operation On 
its removal, the leg, slightly flexed, is placed on a pillow 
Gentle passive motion is begun in a day or so As it is pos- 
sible to move the leg through an angle of five or ten degrees 
without moving the patella, this much motion is taken advan- 
tage of The passive motion is gradually increased so that bv 
the third week the leg can be flexed to a light angle In the 
last case that I operated upon, the patient could flex the leg 
to a right angle on the tenth day was allowed out of bed on 
the twelfth, and walked the next day He was discharged, 
walking, from the hospital on the sixteenth day It is a mis- 
take to keep the leg for weeks on a splint or in a cast Not 
only does the patient lose much time by the delay, but the 
muscles become atrophied and the knee more or less ankylosed 
These patients will tell you that they were a year getting a 
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tendon and gently hammei ed down Some operators use two 
wire sutures, one being placed on eithei side of the patella 
The tendon is next sutured with chromic gut, and likewise 
the torn fibious expansion of the quadriceps tendon, fascia lata, 
and joint capsule At the low r er angle of the w r ound, if the 
rent m the fibious expansion of the quadriceps tendon, fascia 
lata, and joint capsule does not extend so far dowm, an open- 
ing should be made to permit drainage The prepatellar bursa 
and fascia lata are next sutured with chromic gut and the skin 
by interrupted silkw 7 orm gut sutuies The skin wound should 
not be sewed too tight, neither should too many stitches be ap- 
plied The angles of the w r ound coi responding to the openings 
in the fibrous expansion of the quadriceps tendon, fascia lata, 
and joint capsule should be left open As a lule, this procures 
sufficient diamage, but if there has been much oozing, a few 
strands of silkworm gut or a small piece of rubber tissue can 
be msei ted The leg is now 7 placed on a w 7 ell-padded, slightly 
convex, posterior splint until the patient has fully recovered 
from the effects of the anesthetic, when the splint is removed 
and the leg is placed on a pillow 7 

The point that I w 7 ish to emphasize in the operative technic 
is the ad\ antage of silver wire Out of the thu ty cases that 
I have been able to follow 7 , four refractured the patella three 
of these w r eie sutured w r ith absorbable material The one that 
refractuied with wore w r as due to a fall downstans, and so 
great was the strain throwm upon the patella, that the wore 
cut through the upper fiagment Silvei wire is certainly the 
most aseptic and at the same time the strongest suture matei lal 
that can be used The only disadvantage is that it occasionally 
lias to be removed Removal w 7 as necessary m three cases in 
this series This undoubtedly can be a\ oided, pro\ ided no 
infection occurs, but even if skin infection — the most common 
m this opeiation — does occur, if the skin incision is well awa\ 
from the line of fiacture, and if the ends of the wire are not 
left too long and are well co\ ered by the tendon, fa c cia lata 
and prepatellar bursa, removal of the wire mac not be neces- 
sary If the wire has to be removed, however it can be easih 
done with little incom emence to the patient That w ire causes 
iS 
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Some suigeons claim that in comminuted fractures a con- 
servative method of treatment should he used This rule, as 
all others, has its exceptions In one fracture that I operated 
upon, due to a kick, the patient fell after the blow and evi- 
dently toie the fibrous expansion of the quadriceps tendon 
In another case, due to a fall from a distance, there was little 
tear of the fibious expansion of the quadriceps tendon, but the 
fragments were tilted and separated by the effusion and clot 
These two classes of cases should certainly be operated upon, 
in the first instance to repair the torn fibrous expansion of the 
quadnceps tendon, fascia lata, and joint capsule, and in the 
second, to adjust the fragments and to tmn out the clot In 
comminuted fractuies, especially if broken in many pieces, 
suturing the bone is often impossible, and the best that can be 
done is to suture the tendon and carry the patient through a 
prolonged convalescence 

In the lettei leferied to above, Dr Muiphy also says "In 
cases where the patella is badly fiagmented, we believe the use 
of a flap three-foui ths of an inch wide and four and one-half 
inches long, from the cential portion of the quadnceps tendon, 
passed ovei the patella and inserted into the hgamentum 
patellae by splitting it and looping it half way aiound, is the 
most secuie means of holding the patella It does not then in- 
volve the traumas in the joint nor the piesence of foreign 
material, such as wire or plates It is one of the simplest 
means of treating these fractures, and I believe one of the most 
secure, following out the plan I do in my cases of resection 
of the patella foi tuberculosis ” 

In fracture of the patella if bony union does occur, close 
approximation of the fragments is essential This close 
approximation cannot alwaj-s be gained by simply suturing 
the tendon and not the patella, as effusion or movement may 
dislodge the fragments In suturing with an absorbable mate- 
rial, a close approximation is possible, but often these sutures 
soften, elongate, become untied or even break, especially is 
this so, if close approximation is not obtained and the frag- 
ments move independently of each other In using absorbable 
material, passive motion must be delayed and the patient is 
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useful limb Of the ultimate end results, say one }ear after 
opci alion, tliei e is little to choose betw een All that I w as able 
to follow got a fairly good functionating result Some com- 
plained of a little stiffness or weakness in tbe knee on flexion 
01 extension A few complained of pain 111 the knee before 
a stoi m On the whole, all showed excellent results, espe- 
cially w'as this true of the five pi lvate cases operated upon by 
Di Dea\ ei These patients w eie treated by the above method, 
and so excellent w r ere the results, that one would netcr know, 
except 011 close examination, that they had a fiacture of the 
patella The otheis. in all piobabihty, would have had as 
good a lesult if they could have been properly carried through 
the late aftci -ti eatment 

In this series, two cases died, both from sepsis One was 
opeiated upon on the fourth day, the other on the thuty-fifth 
day following the accident The first, a woman, had an abor- 
tion ten days before the accident, and when operated upon, 
unknown to the suigeon, had a bad discharge from her uterus 
Whethei this patient died from a primary infection 01 one 
occurring thiough hei blood, it is hard to say Her knee did 
not show much inflammatory change for several days after 
the operation although she v r as profoundly r septic Repeated 
blood cultures w ere negative A culture taken f 1 om the knee, 
howc\er, showed a bacillus morphologically' resembling the 
Klcbs-Loffler E\ cry thing possible was done to sa\e this 
patient's life Her leg was amputated three and one-half 
months after the primal v operation, but she died two wrecks 
latci 01 exhaustion The other death occuired in a man who 
was operated upon fi\e weeks after the accident I saw the 
opeiation performed and the technic was apparently faultless 
but e\ identiv some erior occuired. for the knee became in- 
fected, and the patient died two months later of sepsis 

The majority of cases operated upon showed a febrile 
reaction ranging fiom 99 0 to 102° a day or so after tbe 
operation, but the fe\cr usually subsided by the fourth to. the 
sixth da\ 

In those cases badly mtected following the operation, the 
be^t cuance of taxing the patient’s life is by earlv laving open 
the iomt and packing with iodoform gauze 
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caused by slip Operation 2 days later, chromic gut suture, cast In 
hospital 85 days Highest temperature 100 1 Recovered 

A S, age 55, female Transverse fracture of patella of right knee, 
caused by slip Operation 20 days later, wire suture, splint In hospital 
50 days Highest temperature 100 r Recovered 

A N , age 67 , female Comminuted fracture of patella of right 
knee, caused by slip Not operated, splint In hospital 35 days 
Recovered 

J B, age 27, male Transverse fracture of patella of left knee, 
caused by slip Operation 2 days later, kangaroo tendon suture, splint and 
cast In hospital 14 days Highest temperature 100 Recovered 

H W, age 40, male Comminuted fracture of patella of right knee, 
caused by kick Not operated, splint In hospital 30 days Recovered 
H B, age 38, female Transverse fracture of patella of left knee, 
caused by fall Operation 3 days later, chromic gut suture, cast In 
hospital 25 days Highest temperature 100 1 Recovered 

W W, age 44, male Comminuted fracture of patella of left knee, 
caused by fall Operation 1 day later, chromic gut suture, cast In 
hospital 31 days Highest temperature 100 Recovered 

G O, age 37, male Transverse fracture of patella of left knee, 
caused by slip Operation 14 days later, chromic gut suture, splint 
In hospital 35 days Highest temperature 102 Recovered 

A S, age 54, female Transverse fracture of patella of left knee, 
caused by fall Not operated, splint 

H B, age 38, female Transverse fracture of patella of left knee, 
caused by fall Operation 4 days later, wire suture, pillow In hospital 
28 days Highest temperature 100 1 Recovered 

H R, age 30, male Transverse fracture of patella of left knee, 
caused by slip Not operated, splint 

W W, age 44, male Transverse fracture of patella of left knee, 
caused by fall Operation 4 days later, wire suture, pillow In hospital 
32 days Highest temperature 99 1 Recovered 

J B, age 27, male Transverse fracture of patella of left knee, 
caused by fall Operation 3 days later , kangaroo tendon suture , cast In 
hospital 34 days Highest temperature 1002 Recovered 

F S, age 28, female Transverse fracture of patella of left knee, 
caused by fall Operation 4 days later, wire suture, pillow In hospital 
25 days Highest temperature 100 Recovered 

R G, age 32, male Transverse fracture of patella of right knee, 
caused by fall Operation 1 day later, wire suture, splint In hospital 
35 days Highest temperature 100 1 Recovered 

M H, age 77, female Transverse fracture of patella of left knee, 
caused by fall Not operated, splint 

E G, age 50, male Transverse fracture of patella of right knee, 
caused by fall Operation 4 days later, chromic gut suture, cast In 
hospital 26 days Highest temperature 100 2 Recovered 

F H, age 36, male Transverse fracture of patella of left knee, 
caused by slip Not operated, splint 
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compelled to pass through a slow com alescence, followed by 
a more 01 less stiffness of the joint that usually lasts for several 
months, to say nothing of the loss of time winch many of them 
can ill afford 


Total number of fractures of the patella 56 

Males 37 

Females *9 

Males fracturing right patella 18 

Males fracturing left patella 19 

Females fracturing right patella 8 

Females fracturing left patella 11 

Variety transverse fracture 5° 

Comminuted fracture 6 

Suture silkworm gut 1 

Chromic gut *5 

Kangaroo tendon ~ 

Siher wire 31 

After treatment plaster case IS 

Splint 8 

Splint and case 9 

Pillow 1/ 

Splint (not operated) 7 

Causes slipped 27 

Fell 27 

Kicked 2 

Tendon alone sutured 3 

Rcfracturcs absorbable suture 3 

wire suture I 

Operated upon 49 

Not operated upon 7 


REPORT OF CASES 

E W, age 42, female Transverse fracture of patella of left knee 
caused bv slip Operation 6 davs later, silkworm gut suture, cast In 
hospital 57 da\s Highest temperature 903 Recovered 

S R, age 20, male Transverse fracture of patella of right knee 
caused b> fall Operation 1 daj later , chromic gut suture , cast In 
hospital 27 davs Highest temperature 1003 Recovered 

S B, age 27, female Transverse fracture of patella of right knee 
caused bv slip Operation 2 days later, wire suture, splint and cast In 
hospital 4? davs Highest temperature 994 Recovered 

P X , age 43 , male Comminuted fracture of patella of right knee 
earn-ed In fall Not operated, splint In hospital 50 dajs Recovered 
J S, age 48, male Transverse fracture of patella of left knee, 
caused hv shp Operation 2 davs later, chromic gut suture, splint 3nd 
cast In hosp.tal 33 davs Highest temperature 1012 Recovered 

A F, age 3S, male Transverse fracture of patella of left Ince, 
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caused by slip Operation 12 days later, wire suture, pillow In hospital 

35 days Highest temperature 1001 Recovered 

F T, age 35 > female Transverse fracture of patella of right knee, 
caused by fall Operation 4 days later, wire suture, pillow In hospital 
115 days Highest temperature 1053 Died 

J R, age 19, male Comminuted fracture of patella of left knee, 
caused by kick Operation 4 days later, wire suture, pillow In hospital 

36 days Highest temperature 1004 Recovered 

A T, age 45, male Transverse fracture of patella of right knee, 
caused by slip Operation 5 days later, wire suture, splint and cast 
In hospital 28 days Highest temperature 1003 Recovered 

A D, age 40, female Transverse fracture of patella of right knee, 
caused by slip Operation 5 days later, chromic gut suture, splint In 
hospital 45 days Highest temperature 1002 Recovered 

J O, age 33, male Transverse fracture of patella of right knee, 
caused by fall Operation 2 days later, chromic gut suture, cast In 
hospital 22 days Highest temperature 994 Recovered 

F M, age 30, female Transverse fracture of patella of left knee, 
caused by slip Operation 4 days later, wire suture, pillow In hospital 
44 days Highest temperature 1003 Recovered 

E W, age 49, male Transverse fracture of patella of right knee, 
caused by slip Operation 8 days later, wire suture, pillow In hospital 
30 days 'Highest temperature 1004. Recovered 

J S, age 37, male Transverse fracture of patella of left knee, 
caused by fall Operation 6 days later, chromic gut suture, splint In 
hospital 29 days Highest temperature 100 1 Recovered 

T G, age 22, male Transverse fracture of patella of left knee, 
caused by slip Operation 4 days later, wire suture, pillow In hospital 
30 days Highest temperature xoi 4 Recovered 

F H, age 20, female Transverse fracture of patella of right knee, 
caused by fall Operation 9 days later, wire suture, cast In hospital 


38 days Highest temperature 100 Recovered 

L W, age 28, female Transverse fracture of patella of left knee, 
caused by slip Operation 1 day later, wire suture, pillow In hospital 
34 days Highest temperature 100 1 Recovered 

G E, age 41, male Transverse fracture of patella of left knee, 
caused by fall Operation 5 days later, chromic gut suture, cast In 
hospital 42 days Highest temperature 101 Recovered 

M A, age 39, female Transverse fracture of patella of left knee, 
caused by slip Operation 5 days later, chromic gut suture, cast In 


hospital 61 days Highest temperature 1004 Recovered 

D M, age 44, male Transverse fracture of patella of left knee, 
caused by slip Operation 8 days later, wire suture, pillow In hospital 
25 days Highest temperature 99 4 Recovered 

W M, age 28, male Transverse fracture of patella of right knee, 
caused by fall Operation 2 days later, wire suture, splint and cast 

Highest temperature 101 3 Recovered 

G H, age 42, male Transverse fracture of patella of left knee, 
caused by slip Operation 9 days later, wire suture, splint and cast 
Highest temperature 983 Recovered 
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L B, age 60 , maic Trans\crse iracture of patella of right knee, 
caused by fall Operation iS days later, wire suture, pillow In hospital 
45 days Highest temperature 1001 Rcco\cred 

W KL, age 44, male Transverse fracture of patella ot left knee, 
caused by slip Operation 4 days later, wire suture, splint In hospital 
35 dajs Highest temperature 1002 Recovered 

E S, age 27, female Transverse fracture of patella of left knee, 
caused bj slip Operation 4 days later, wire suture, pillow In hospital 

16 days Highest temperature 994 Recovered 

W H, age 40, male Comminuted fracture of patella of right knee, 
caused by fall Operation 2 days later, wire suture, splint and cast 
In hospital 29 days Highest temperature 100 1 Recovered 

E S, age 45, female Transverse fracture of patella of right knee, 
caused by fall Operation 1 day later, wire suture, splint and cast 
In hospital 46 days Highest temperature 100 Recovered 

J S, age 37, male Transverse fracture of patella of left knee, 
caused by fall Operation 4 dajs later, wire suture, cast In hospital 
25 days Highest temperature 100 2 Recovered 

C D, age 31 female Transverse fracture of patella of left knee, 
caused bj slip Operation 2 day's latet , chromic gut suture , cast In 
hospital 41 days Highest temperature 100 I Rccov ered 

W M, age 40, male Transverse fracture of patella of left knee, 
caused by slip Opeiation 1 day later, wire suture, cast In hospital 
15 days Highest temperature 994 Recovered 

N R, age 35, male Transverse fracture of patella of right knee, 
caused by fall Operation 1 day later , wire suture , pillow In hospital 

17 days Highest temperature 100 1 Recovered 

N R, age 35, male Transverse fracture of patella of right knee, 
caused by fall Operation 2 days later, wire suture, pillow In hospital 
12 days Highest temperature 993 Recovered 

E \V , age 34, female Transverse fracture of patella of right knee, 
caused bv slip Operation 1 day later , wire suture , cast In hospital 
33 days Highest temperature xoi Recovered 

J F, age 42, male Transveise fracture of patella of right knee, 
caused by fall Operation 3 day s later , chromic gut suture , splint and 
cast In hospital 32 days Highest temperature 994 Recovered 

C M , age 30, male Transverse fracture of patella of right knee, 
caused by slip Operation 6 day s later , chromic gut suture , splint In 
hospital 41 davs Highest temperature 101 Recovered 

W L, age 18 male Transverse fracture of patella of right knee, 
caused by slip Operation 17 days later, wire suture, pillow In hospital 
25 davs Highest temperature 993 Recovered 

E K, age 55, male Transverse fracture of patella of right knee, 
cornea by slip Operation 35 days later, wire suture, splint In hospital 
by days Highest temperature 105 Died 

J F, age 53 male Transverse iracture of patella of left knee, 
caused bv fall Opcratio 1 7 days later, wire suture, pillo.’ In hospital 
27 davs Highest temperature 994 Recovered 

1 W agt 3^, nv’k Transverse fracture of patclb of right knee 
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the retroperitoneal operation, which permits an examination 
of its entire length A long lumbo-ihac incision is made, 
beginning below the last rib, as in the operation for exposing 
the kidney In a gentle curve it is directed downward and 
forward an inch within the anterior superior process, and 
thence continued forward a little above Poupart’s ligament, 
and parallel to it quite to the border of the rectus The dis- 
section necessary to expose the ureter is but an extension down- 
ward of that for the kidney ” 

Morris, in “ Surgical Diseases of the Kidney and Ureter,” 
1904, vol 11, page 242, says “ If the ureter is thickened or 
diseased, it should be left until after the vessels of the pedicle 
have been ligated and divided, and then it should be followed 
down as far as the brim of the true pelvis or lower and there 
ligated with a medium-sized silk ligature and divided between 
the ligature and forceps ” 

Bickham, in “ Operative Surgery,” page 858, says “ If 
healthy, the proximal end of the ureter should be cauterized 
and dropped back into the wound, if unhealthy it should 
be attached into the wound and drained ” 

We note throughout a disinclination to prolong the opera- 
tion in order to remove the ureter, and that in cases in which 
the duct has been extirpated, it has almost invariably been 
done at a subsequent operation through an incision beginning 
at the nephrectomy wound and extending downward and for- 
ward to or beyond the edge of the rectus near its pubic 
insertion 

Of the necessity for removal of the diseased ureter, es- 
pecially in cases of tuberculosis, I am fully convinced Re- 
peatedly I have seen lumbar sinuses and abscesses, as well as 
retrovesical suppuration, following the incomplete extirpation 
of a tuberculous ureter I have also encountered cases of 
tuberculous cystitis with the characteristic dysuria and 
hsematuria and with tubercle bacilli in the urine, in which 
nothing but a short stump of diseased ureter had been 
left following nephrectomy, the other kidney being com- 
paratively healthy The cystoscopic picture in these cases 
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DESCRIPTION Or A SIMPLE AND IMPROVED METHOD 

BY HOWARD LILIENTHAL, M D , 
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The attitude of most surgeons regaidmg the disposition 
of the divided ureter after nephrectomy seems to indicate a 
strange unwillingness to complete the operation in a scientific 
and radical mannei Even when serious infection is piesent, 
most opeiators show a singular trustfulness when the question 
arises of removing the entire ureteral tube along with the dis- 
eased kidney 

In the various society discussions, it is common to note 
that the usual method of performing nephrectomy includes 
merely ligation and disinfection of the uieteral stump One 
says “ The ureter seldom gives rise to any trouble, even 
when diseased” Another “The uieteral stump should be 
followed down as far as possible ( ? ), then ligated and dis- 
infected ” Still a third “ When infected, the ureter should 
be sutured into the wound,” etc Raiely we see patients 
presented in whom a total ureterectomy through a gigantic 
incision has been performed to remove a thickened and in- 
flamed tube, the size of a piece of small intestine 

To quote at random from the hteiature, Ransohoff, in 
Keene’s “ Surgery,” vol iv, p 259, under “ Nephrectomy,” 
saj s “ Where the isolation of the ureter is possible it may 
be left to take care of itself after being tied, provided there 
is no infection In pus cases, and particularly in tuberculosis, 
as much of the ureter should be removed as possible, 01, if 
this ir not feasible, its proximal end should be fixed in the 
lover part of the wound by a suture ’ 

On page 260 “ When the seat or nature of the ureteral 

lesion is unknown the exposure of the duct is best made b\ 



Fig 2 



Show ing inguinal incision with ureter and its contained bougie 
draw n out of the w ound 


Fig 3 



The bougie has been withdrawn and the ureter extracted at 
the inguinal wound It still remains attached at the bladder and 
the index finger is loosening the lower portion previous to ligation 
and removal 



Tir i 



Show mt ncphrcctoim wound urcthnl bouRic tied m the ureter 
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m sepai atmg the ureter and di awing it with its contained 
bougie out of the wound, when an assistant withdraws' the 
instrument from the nephrectomy wound and tightens the 
hgatuie A gentle pull will draw the upper portion of the 
ureter out of the inguinal wound, and it may then be easily 
followed dowm to the bladder where it must be firmly ligated 
and cut off, the mucosa being disinfected with phenol If 
desired the lattei pait of the opeiation may be performed 
under the guidance of the eye by elevating the foot of the 
table and exposing the depths with retractors In ordinary 
cases the entire procedure takes but little longer than its 
description The wound may now be closed by layer suture 
with a very small 48-hour di am down to the bladder Should 
there be infection, which may well occur when, the walls of the 
ureter have been seriously changed by disease, great attention 
must be paid to the method of drainage A rubber tube lying 
for a long time 111 this region may cause ulceration of the 
great iliac vessels, with sudden and fatal hemorihage Soft 
tubing, gauze, or rubber dam will heie prove serviceable 
Note — Patients illustrating the results of this operation 
were presented at the November, 1910 meeting of the Section 
on Surgery of the New Yoik Academy of Medicine, and 
also at a meeting of the New York Surgical Society held 
January 11, 1911, at Mount Sinai Hospital 
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is the same as that of tuberculous nephritis — in other words, 
the same as it was before the operation I am convinced 
that if the removal of the diseased ureter could be made 
easy and rapid, total ureterectomy would be the routine 
procedure 

In a numbei of cases I have lemoved the ureter down 
to the bladder itself by a method so simple and attractive 
that I am sure it will at once recommend itself to the pro- 
fession It means the prolongation of the total time of opera- 
tion from five to ten minutes, or, if the patient is m a truly 
cntical condition and adhesions look formidable, the ureter- 
ectomy may be postponed. 

The steps of the operation aie as follows Extraperi- 
toneal nephrectomy by any of the approved methods The 
ureter and vessels being tied separately, the ureter should be 
cut between two ligatures or forceps and the mucous mem- 
brane of the stump cauterized with 95 pei cent phenol 
The ureter is now diawn out of the wound if possible, or it 
is isolated by gauze, and the foiceps or ligatuie having been 
removed, a good sized flexible wcthtal bougie with conical 
or olive point is passed down towaid the bladder A ligatuie 
is tied tightly around the meter and instrument, so as to 
hold the bougie in place and prevent the leakage of infected 
fluids from the canal The greater part of the lumbar wound 
may now be closed with diainage in the usual manner, and 
the patient is turned on his back An oblique incision of from 
1 to 3 inches in length, according to the adiposity of the 
individual or the thickness of his abdominal wall, is made 
about an inch to the median side of the anterior superior iliac 
spine Tins is carried lapidly through the abdominal muscles 
to the peritoneum, and then the gloved finger can easily work 
its way extraperitoneallv doivn to the ureter, which will be 
imariablv and instantly recognized because of the charac- 
teristic feel of the instrument within its lumen A thickened 
and indurated ureter ma\ be identified even w ithout the bougie 
It mml he remembered, of course, that the ureter is lifted 
up with the peritoneum The finger will now find no difficulty 
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ness and rigidity in the appendical region, following a sudden 
attack of general or umbilical pain and vomiting, justify 
operation, a fortiori when with moderate leucocytosis the per- 
centage of polynuclears is high 

In the cases of retrocecal abscess rigidity is often absent, 
since the parietal peritoneum of the anterior abdominal wall 
is not inflamed, in these we depend upon deep tenderness, 
the detection of a mass, and a characteristic leucocytic count 
In deciding for or against immediate operation in cases of 
doubt, I believe fewer risks are run by operating than by 
delay 

In the cases of sudden perfoiation with intense septicaemia 
we operate as soon as we can, whether late or early 

The Ochsner treatment has not found favor among the 
surgeons of the New York Hospital 

Incisions — In nearly all cases, with exceptions to be men- 
tioned, whether acute, chronic, or interval, the McBurney in- 
termuscular incision is used The cut is made parallel with 
the fibres of the external oblique, its centre opposite to the 
spine of the ilium and distant therefrom about two inches 
The cut is from two to three inches in length, the muscular 
layers are separated m the usual manner, and the peritoneum 
opened in a direction at right angles to the cut in the skin 
Before opening the peritoneum all bleeding points are tied 
The subsequent procedures vary according to the character 
of the case 

In cases evidently not complicated by extra-appendicular 
infection the caecum is sought for and drawn out of the wound 
by grasping its wall with a piece of gauze If the appendix 
does not at once appear, the anterior white muscular bundle 
is followed downward, the appendix felt for with the index 
finger, breaking up such adhesions as exist to bind it down, 
and delivered 

In pus cases where few or trifling adhesions are present 
the same method is pursued Intra-abdominal pads are not 
used to prevent the spread of infection Their use is confined 
to the cases in which omentum or small intestine persists m 
presenting m the wound, in order to keep these structures out 
of the way 
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In the surgical service of the New York Hospital a large 
number of patients aie operated upon for appendicitis every 
year At the present time a technic is in use which is pi ac- 
tually uniform among the several surgeons, though varying 
slightly m minor details The results are good A mortality 
in acute cases usually lower than 5 per cent is obtained, and 
it has several times happened that a surgeon has operated 
upon 100 acute cases without a death The type of appendi- 
citis seen this autumn in New York has been particular!} 
scveie, gangrenous cases have been very frequent, with the 
result of a slightly higher mortality 

Time of Opoating — All acute cases are operated upon 
at once, at any hour of the night or day as soon as they can 
be prepared by shaving and an enema The iodine treatment 
of the skin is sometimes used, m most cases other methods 
of cleansing, soap and water, alcohol and ether aa followed 
by alcoholic bichloride solution, 1 1000, in a few the skin 
is slightly rubbed with benzine instead of with alcohol and 
ether, in others with turpentine 

By acute cases I mean those characterized by a sudden 
onset of abdominal pam usually followed by vomiting, and 
by tenderness over the appendical region followed by rigidit} 
more or less marked over the right low'er quadrant of the 
belh A more or less marked leucocvtosis with a relative 
increase of polymorphonuclear cells is regarded as a sign of 
great \alue A rise of temperature and an accelerated pulse- 
rate are usual!} present Personally, I believe that tender- 

Rc-d before the New York Surgical SocicU, Jnnu?r\ 25, ion 
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with the Paquehn cautery, and the cauterization of the 
proximal portion is continued until nothing projects beyond 
the remaining clamp but a little carbonized tissue This is 
wiped away The wet pads and the clamp are removed The 
operator seizes the two ends of the purse-string suture 
with his right hand and the opposite loop with his left, while 
an assistant catches the edges of the appendical stump with a 
delicate pair of artery forceps, the so-called “ mosquito clamp,” 
and while the suture is held tight on either side depresses and 
thus inverts the appendical stump The suture is then gradu- 
ally drawn tight and tied A second protecting suture is passed 
outside the first, and tied At least such is my own practice 

Other methods in use are i Amputation of the ap- 
pendix with scissors, cauterization of the interior of the stump 
with cautery or carbolic acid, ligation with fine chromic gut 
01 silk 

2 Amputation with the cautery, ligation of the stump 
beyond the cauterized area, a method used when the inflam- 
matory infiltration of stump and caecum prevents inversion 

3 Amputation -with scissors or knife after creating a 
peritoneal sleeve, inversion by a purse-string suture without 
cauterization A method now seldom used 

4 Amputation by scissors or cautery A single suture 
of fine catgut is passed from side to side through the peritoneal 
and submucous coats of the appendix and loosely tied, this 
suture is grasped with forceps and used to invert the stump 
while the purse-string suture is tied 

5 When the appendix is gangrenous to its base, the gan- 
grenous tissue is cut away and the hole m the caecum is closed 
by suture like any other intestinal wound 

My own preference is for the first method described, yet 
all have yielded about equally good results 

We have had no case of appreciable hemorrhage into the 
bowel from the appendical stump, nor have we used the 
more elaborate sutures for inversion of the stump intended to 
guard against this accident Proper haemostasis before the 
appendix is amputated and the use of the cautery appear to 
me to be sufficient safeguards 

Treatment of the Peritoneal Exudate — In the New York 
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In case of a walled-off abscess of several days duration 
the abscess is opened and its contents are permitted to escape 
or are aspnated after the manner to be mentioned latei 
Diligent search is then made for the appendix w ith the finger, 
aided by the eye and good retraction If the duration of the 
abscess has been long, and its walls are found dense and firm, 
and if the appearance of the exudate and of the abscess wall 
indicates that the appendix exists only as a slough, search for 
the lemains of the appendix is sometimes given up Such 
an event is raie, and only occurs when a further search would 
involve excessive trauma 

The appendix having been delivered together with enough 
of the caecum to render the base of the appendix accessible, 
all instruments, retractois, etc, are removed from the wound 
In case adhesions prevent such delivery, the retractors are 
retained and used to make the appendix more accessible 

The mesenteriolum is now tied off w ith one or more liga- 
tures passed with an aneurism needle, and if necessary this 
structure is stripped away from the caecum a short distance 
so that it will not interfere with the passage of a purse-string 
suture around the base of the appendix 

The appendix is then grasped m a piece of gauze in the 
left hand of the operator or by an assistant, according to con- 
venience, and held vertical, while, with a straight needle 
threaded with fine silk, or fine catgut, or Pagenstecher thread, 
a purse-string suture is passed around the base of the appendix 
through peritoneal and muscular coats of the caecum a half 
centimetre or more from the junction of caecum and appendix 
Opposite the beginning and ending of the purse-string a loop 
of the suture is left long m order to facilitate the inversion of 
the stump A small w r et pad is then placed on either side of 
the base of the appendix to protect the caecum from accidental 
injury’ by the cautery 

The appendix is then seized trans\erselv close to its base 
with a Kochcr artery clamp and crushed A second clamp 1^ 
applied just distal to the first The appendix is again crushed, 
the clamp is removed and reapplied distal to the crushed sec- 
tion The appendix 1* then amputated between the two clamps 
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a cut is made parallel with the fibres of the external oblique, 
but above and behind the usual incision, practically the middle 
one- third of Koenig’s incision for exposing the kidney and 
ureter Better access and drainage are thus obtained, the 
last being impoitant, since these cases are often complicated 
by an extensive retrocolic gangrenous cellulitis 

3 In women, when as it sometimes happens it is impossible 
to differentiate an acute right-sided salpingitis from appendi- 
citis, or when appendix and tube are both involved m the 
same inflammatory mass In these the cut is made in the 
median line, below the umbilicus 

Diainage — (a) Interval cases and acute cases with no 
involvement of other structures than the appendix are closed 
without drainage 

(&) Abscess cases are drained by a cigarette dram of 
gauze, surrounded by rubber tissue, or, if a continued dis- 
charge of thick pus is expected for some days, by a rubber 
tube split and filled with gauze The remainder of the wound 
is closed by sutures 

( c ) When connective-tissue sloughs are expected to form, 
a tube and a rather thick cigarette dram are inserted, and 
but few sutures 

( d ) When a distinctly purulent exudate has filled the bot- 
tom of the pelvis, a long cigarette dram, sometimes a large 
rubber tube split and filled loosely with gauze, is introduced 
to the bottom of the pelvis A second small dram is sometimes 
passed to the appendical stump 

When the appendix is gangrenous and a small amount of 
brownish fluid exudate lies free in the vicinity, the wound 
should not be closed tightly about a dram Room should be 
left around a thick cigarette dram for inspection of the deeper 
portions of the wound, and this, more particularly, in patients 
who are not young 

In ordinary cases of perforation with a seropurulent or 
purulent exudate a cigarette dram of moderate size is led to 
the stump of the appendix The remainder of the wound 

1 Surgery, Gyn , and Obstetrics, Dec , 1909, pp 675-678, An Apparatus 
for Aspiration 
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Hospital we have practically given up irrigation of the m- 
teiior of the abdominal cavity for removal of inflammatory 
exudates, and v\e believe that our lesults have been much 
improved theieby We remove the fluid, whether seious, sero- 
purulent, or puiulent, by means of an aspirating nozzle, de- 
vised by Drs Kenyon and Pool, attached to a rubber tube 
passing to a large bottle which is connected with a modified 
bpiengel pump opeiated by steam 01 a current of water The 
pump is of the type commonly known as an “ ejector ”, it is 
inexpensive and does not get out of order The steam is at 
picssuie of 90 pounds as used by us, but 30 pounds pressure 
is sufficient In one of oui operating rooms the pump is 
operated by a current of water, it is efficient, but less power- 
ful suction is pioduced than by steam The nozzles aie made 
in three sizes, such as are used in the abdomen The second 
size is the one most often used If desired, it may be used 
as an aspirator and irrigator at the same time As applied 
to the fluid peritoneal exudates, we now use it as an aspiratoi 
merely. 

The nozzle is gently inserted into the abdomen, into pools 
of exudate, or 111 directions where it is believed fluid will be 
found It is very rapid in operation, and a large amount of 
fluid can be removed very quickly The trauma is very 
slight, far less than by any method of irrigation, new fields 
of infection are not created, and the infectious material is very 
completely removed We believe that our results m bad cases 
of diffuse purulent peritonitis have been greatly improved bv 
this method of removing pus from the abdomen Thus, within 
the past few weeks ten cases of this type have been operated 
upon in the hospital without a death, seven by my associate. 
Dr I-Iitzrot. and three by myself The apparatus has, of 
course a very wide field of usefulness outside the abdomen, 
as alreadv pointed out by Ken) on and Pool, 1 but in these cases 
of w ide-spread purulent peritonitis vv e believe it to be extremelv 
\ aluable 

In exceptional cases the McBuraey incision is not used 

1 In very stout patients with an acute appendicitis, a 
vertical cut is made through the right rectus muscle. 

a In c^es where a retrocecal abscess is probably present. 
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The bad and fatal cases have been of the two types, namely, 
gangrenous appendicitis with perforation and intense septi- 
caemia, a mixed infection with streptococci and saprophytic 
organisms and with poor resistance, or perforated retrocecal 
appendices with gangrenous cellulitis of the retrocolic con- 
nective tissues 

As stated, the treatment of the appendical stump has been 
of various lands We are unable to say that any one method 
is the best 

The number of fecal fistulse has been small, nor have they 
appeared to be more frequent aftei any particular method of 
treatment They have, as a rule, healed without operative 
interference, after rest in bed, packing of the wound with 
gauze, stimulation of the granulations, and other simple 
measures None, so far as I can recall, have demanded 
operative interference during the past year 

The cases may be grouped undei the following heads 

1 Acute catarrhal (a), 81, or 36 per cent 

2 Chronic catarrhal (a), 59, or 26 per cent 

3 Abscess (a), 32, or 14 per cent 

4 Gangrenous (a), 43, or 18 per cent 

5 Suppurative (a), 14, or 6 per cent 

Many of the cases recorded as “ acute catarrhal ” have in 
reality been cases of suppurative appendicitis, m which the 
appendix has been filled with pus, ulcerated m its interior, 
almost perforated, and m which a considerable quantity of 
seropurulent fluid, often sterile, has been found free in the 
cavity of the peritoneum 

CONCLUSIONS 

1 Acute appendicitis should be operated upon at once 

2 The appendix can and should be removed in all cases, 
except when excessive trauma would be created by such 
removal 

3 The treatment of the stump by any of the methods in 
common use gives good results 

4 Aspiration of fluid exudates is preferable to irrigation 

5 A large proportion of acute cases demand some form 
of drainage, brief or prolonged 
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ib closed b> suluies in these cases the diain is sometimes 
omitted and if placed is icmoved early 

No definite date can be given for the temporal y or perma- 
nent lemoval of drains, the indications vary too much m in- 
dividual cases In geneial the simpler the case the sooner the 
chain is iemo\ed permanently 

Aftci -treatment — All cases of severe geneial infection are 
put upon the Murphy n ngation at once Morphine is omitted 
if possible If the patient is doing well, small quantities of 
liquid food are allowed at the end of 24 hours The use of 
ice-watci coils on the abdomen in cases of diffuse peritonitis 
has been abandoned All the different postuies advocated by 
vanous surgeons have been tried At present, oidinary cases 
aie left in the flat dorsal position Cases of extensive peri- 
tonitis are sometimes placed in the Fowler position for 48 
hours On the third day, castor oil or calomel in divided 
doses is usually given, followed by an enema in 12 hours, if 
nothing happens After the bowels have moved freely, a 
legulai diet is giadually resumed 

Interval cases are allowed to sit up on the ninth day, and 
to walk on the tenth day There is no rule for the acute 
infected cases 

Wound infection in clean cases is exceedingly raie Even m 
cases long di anted, post-operative hernia is very rare when 
the intermuscular incision has been used 

Results — Among 111 cases of appendicitis operated upon 
in the second surgical division of the hospital during the past 
tear (Dec 1, 1909-Dec 1, 1910), there were three deaths, a 
moitality of 2 7 per cent , less than 3 per cent 

Among 1 18 cases operated upon in the first surgical 
di\ lsion there were 5 deaths, a mortality of 4 22 per cent 

Among inten al cases there has been, so far as I am aware 
no mortality for several years 

The percentage of mtenal cases operated upon has been 
Mnall Most of our cases are received after localized abscess 
is well der eloped, or after perforation with a wude-spread 
purulent peritonitis or after perforation with a progressive 
fibnnopurulcnt peritonitis with numerous purulent loculi in 
f > pical situations 
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diverticula ceases abruptly with the appendices epiploica at 
the beginning of the rectum Hartwell and Cecil 3 review 
1 8 cases of intestinal diverticula, no one of which shows rectal 
involvement That the rectum is protected by firmer surround- 
ing tissues, that the musculature is stronger (Schreiber 4 ), 
that internal pressure from accumulated faeces is less constant 
and peristalsis less active, make it probable that diverticula 
are less common here than in the sigmoid 

Of the nine cases above referred to, in which diverticula 
were found in the rectum postmortem, seven were purely 
pathological and two were surgical as well In these two 
an enterostomy was done for obstruction The abstracts are 
as follows 

(Rotter, 1897°) Male, fifty-three years of age Stenosis and sigmo- 
lleac fistula Symptoms of obstruction for six months No previous 
constipation Operation as for perityphlitis , artificial anus at end of ileum 
Neaopsy — In the upper rectum a stricture 4 cm long and 3 cm 
thick, with narrowing to the size of a lead-pencil was found Above the 
stenosis the mucosa was rugose with several fine openings leading to 
fistulous tracts, these were narrow and communicated with the lumen 
of the gut and with a small abscess cavity, this was adherent to the 
vermiform appendix and was in fistulous communication with a loop 
of the small gut The ‘condition was regarded as secondary to a former 
appendiceal abscess 

(Herczel, 1889”) Male, forty-eight years of age Irregular bowel 
action Five months symptoms of enterovesical fistula with passage of 
air and feces per urethram Stricture of the bowel 12 cm from the 
anus, fumor felt in the left iliac fossa Carcinoma of the sigmoid flexure 
diagnosed At operation the bowel was found to be adherent to the 
bladder Subsequent colotomy and death 

Necropsy — Multiple diverticula containing fecal matter were found 
m the whole of the rectum, one had given rise to a fistula Stenosis 
of the bowel, small abscess cavity outside of it The fistula was 
twenty-six centimetres above the anus 

The seven remaining, purely pathologic, cases aie as fol- 
lows 

(Patel and Pellandra, 1906 T ) Female, seventy years of age Died 
from pulmonary accidents Multiple diverticula m the descending colon, 
the sigmoid flexure, and the upper rectum 

(Khven, 1906®) Female, sixty-two years of age Double row of 
pouches (over 40) running down the sigmoid flexure on to the upper 
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A REPORT OF TWO CASI S OI’ERATF D UPON, ONI OF THEM WITH 
CARCINOMATOUS DEGEM RATION 

BY H Z GIFFIN, M D , 

OF ROCHESTER, MINNESOTA 

Extirpation of an inflammatory mass secondary to 
dnerticula in the lectum seems to be unique in surgery 
Telling, 1 in his exhaustne review of the hteiature up to 1908, 
lepoils no such case In a personal leview of the literature 
from January, 1902, to November, 1910, I have been unable 
to find a recorded instance 

Yet there aie reasons for believing that the condition 
should not be quite so much of a rarity From pathologic 
leports, we know that diverticula occur 111 all paits of the 
intestine, though undoubtedly most frequently in the sigmoid, 
splenic flexure, and appendix In 88 1 cases w ith diverticula 
in the laige hovel (postmortem), the lectum was imolved in 
nine, and at autopsy the lectum is generally the least thor- 
oughly examined portion of the colon In 63 cases of \esico~ 
colic fistulas, Cnpps 2 icports communication with the rectum 
m 25, the majority of which veie inflammatory Of 15 *" 
opei at 10ns peifoimed in the May'O Clinic, St Mary's Hospital, 
fiom 1902 to 1910 lnclusne, for diverticulitis of the laige 
bowel, two ha\c been done for diverticulitis of the lectum 
Morcovci, dncrticuhtis of the rectum simulates carcinoma 
clinically and macroscopically and surgical pathologists aie 
probably not on the lookout for the condition 

On the other hand, we can be quite certain that dncr- 
ticuhtis of the rectum is not of frequent incidence Many' 
pathologic reports state definitely that the occurrence of 


* To l>c reviewed Sec M\\o Wilson, Giffm Snrg, G\n and 
ObM , Tnh, 1007 
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youngest thirteen years old Menstruation had ceased four years 
previously The patient had been unusually healthy and had had 
no previous illness 

For nine years she thought there had been an excessive 
amount of mucus in the stools For three years there had 
been a sensation of bearing down in the pelvis and an increasing 
difficulty m moving the bowels, together with a sensation of 
narrowing of the bowel A dull ache was present m the rectum 
at times No blood had been seen m the bowel movements 
There had been very little loss of flesh No urinary, gastric, 
pulmonary, circulatory, or other complaints were elicited 

Upon proctoscopic examination, what was considered to be 
a low-lying rectal cancer was found Physical examination other- 
wise was negative 

On June ri, 1910, a Quenu-Tuttle perineal operation for 
low-lying tumor of the rectum was done by W J Mayo The 
tumor was about foui inches m length, producing marked 
obstruction Extensive attachment to the vagma and other 
pelvic structures was found 

The pathologic examination of the specimen revealed two 
quite perfect diverticula with their surrounding inflammatory 
mass constituting the “tumor” A report received Jan 1, 1911, 
stated that the patient had been gaming slowly m strength 
There was, however, very little control of the bowel movement 

Case A30405 (Hospt 35351) — Mr M D, aged forty-eight 
years, was referred by Dr Kenelm Winslow, of Seattle, Wash- 
ington, and examined May 9, 1910 The family history and 
personal history were negative Seven months previously the 
patient had noticed blood in the bowel movements, the quantity 
was very small at first, but had gradually increased There 
was no old history of colic or obstructive attacks No con- 
stipation No pam The bowels had been loose for six weeks, 
and the patient had lost rapidly in strength and slightly in 
weight (11 pounds) 

Upon rectal examination, a hard, adherent, nodular mass 
could be felt Upon proctoscopic examination, a diagnosis of 
carcinoma was made General physical examination revealed 
evidence of circulatory insufficiency The urine contained a trace 
of albumin and a few hyaline casts Blood-pressure was 190 
Heart sounds were of poor quality Haemoglobin 76 per cent 
Lungs negative 
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part of the rectum, containing feces and concretions All opposite the 
mesentery 

(Fischer, 1899’) Male, sixtj-four jenrs of age Arteriosclerosis 
with chronic passive congestion Tvcntv-fnc dncrticula in the descend- 
ing colon, the sigmoid flexure, and the rectum, mostlj in the two 
latter places Thej were situated near the mesenteric attachments 
Adhesions around imohed the bowel 

(Fischer, 1909 9 ) Male, fort} jears of age Chronic passive con- 
gestion in cardiovascular disease Twentj-five diverticula were found 
in the rectum 

(Condit, 1902") Female, seventj years of age Chrome nephritis, 
bronchitis, emphjscma, and congestion Numerous diverticula in the 
ascending colon (where there were few only) to the upper rectum m 
two irregular rows on either side of the mesenteric border They con- 
tained small, hard, fecal masses Some inflammatory changes in the 
w alls 

(Hale White, 1885 ”) Male, fifty 5 ears of age Suppurative peri- 
tonitis, no previous historj Numerous diverticula from descending 
colon to the first part of the rectum Nearly all of the diverticula con- 
tained feces and entered the appendices cptplotcce 

(Morison 11 ) Male, fifty years of age Stout Three vears sjmptoms 
of vcsico-intcstinnl fistula 

Necropsy — The sigmoid flexure was thickened and narrowed at 
the juncture of the first and second parts of the rectum, the gut 
being constricted bj a narrow membranous band so that the lumen 
just admitted the tip of the little finger stenosis of the gut, m all, 
three inches Above and below the constriction were several “pits” 
m the mucous membrane, some were ulcerated at the extremitj A probe 
was passed from the bowel through one of these into an abscess cavity 
and thence to the bladder (The diverticular origin of this ease was not 
recogni 7 cd by the author ) 

Since the publication of Telling’s article, from which the 
above abstracts have been obtained. I have not been able 
to find additional cases in clinical or pathological literature 
The clinical literature has been reviewed to November. 1910. 
the pathological to October, 1910 (inclusive) 

Diverticulitis of the sigmoid lias been clearly established 
within the last ten }ears as a surgical entity Diverticulitis 
of the rectum has apparently been unrecognized surgically 
The report of the following cases is therefore of interest 

Cv^n A3S329 (Hospt 35651) — Mrs F C, aged fifty-six 
vears was examined on June 1, 1910 The family lustorv was 
negative save that the mother died of carcinoma of the breast 
at the age of tlurtv-four The patient had three children the 



Fig 3 



Case II (35351) — X 1 Longitudinal section through wall of 
rectum at right angles to the section shown in Fig 2 and opening 
longitudinallv for a considerable portion of their length the two 
diverticula shown in Fig 2 At the right is seen in section the large 
cauliflower carcinoma which had its origin within the diverticula 
and which as it developed so distorted and filled their lumina that 
their openings were missed when probing from the mucosal side of 
the tumor 
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Cast I (-55651) — X '1 dnm Tumor mass surrounding lower end of 
rectum show me diverticulum cont uninf, probe and area immediate!-! to left of 
same from which the second diverticulum was removed for examination 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY. 


Clinical Meeting, Held at the Mount Sinai Hospital, 
Jamtaiy n, 1911 

The President, Dr Elsworth Eliot, Jr., in the Chair 


MATAS’S ANEURISMORRHAPHY FOR POPLITEAL 

ANEURISM 

Dr Arpad G Gerster piesented a man, 45 years old, who 
was admitted to the Mount Sinai Hospital on Sept 30, 1910, 
with a seemingly fusiform popliteal aneurism, the size of a 
hen’s egg On compression of the femoral artery, pulsation 
stopped in the tumor, but the temperature and coloring of the 
toes remained unchanged, though previous to compression no 
pulsation of the dorsalis pedis and posterior tibial could be felt 

Under artificial anaemia, on Oct 8, 1910, the aneurism was 
exposed and incised, care being taken not to disturb the con- 
nections between the sac and the surrounding tissues A senu- 
solid clot being turned out, it became evident that the object 
under discussion was an aneunsm, the upper pole of which 
was truly fusiform, inasmuch as the entiance of the vessel was 
exactly polar and had the shape of a flaring cone The lower 
half, on the other hand, represented a sacculated dilatation, wit 
the orifice of exit implanted in the anterior wall, the fundus 0 
the sac overlapping the efferent vessel by fully an inch an a 
half 

The restorative method of intra-aneunsmal suture not ap- 
pearing feasible, the afferent trunk was dehgated with catgu 
just where its calibre began to enlarge, the orifice of exit was 
closed by two or three stitches, whereupon the entire cavity was 
obliterated by three superimposed tiers of a running catgu 
suture No circulatory trouble ensued, and the wound heale 
by first intention The patient was discharged on Nov 2, an 
to-day there remains no trace of a tumor 
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Operation — On May 19, 1910, abdominal resection of the 
rectum was done b) W J Majo At the operating- table the 
condition was recognized as carcinoma, and the three precedent 
diverticula w'cre discovered a few minutes later m the 
laboratory f 

The tumor began foui inches above the anus and extended 
up to the lower sigmoid The seminal \esicles w’ere involved 
and had to be removed The low’er two inches of the rectum 
was saved and union effected by the tube method of suture 
The patient made a rather slow' recovery A month later when 
he w r as m good general condition, a fecal fistula w r as closed 
Five days after this a left-sided hemiplegia developed suddenly 
and the patient died 

Carcinoma appaiently developing upon diverticula of the 
large bowel has been reported in tw r o instances 13 14 Both of 
these were in the sigmoid Our second case lllustiates the 
association of carcinoma until diverticulitis of the rectum 
Inflammatory strictures of the rectum have been difficult 
of diagnosis, and possibly diverticulitis should be thought 
of as a rare cause of the condition Doubtless too many of 
them have been considered syphilitic 
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culture of streptococcus, to tubercle bS. ^ “ 

temperature, which was present before Tlle P atleIlt > high 

unabated, and led to tl con ,s,on Lt ? t C ° n ‘ lnUed 
soue-hf- m tha «„i conclusion that its cause must be 

presence of tnhe TT*’ if 00 ' 55 ’ a ° assum P tl0 ” verified by the 

^ C ! 1,1 th£ SpUta> and the ^nation 

loca ted “ dlSchar £ e Evidently, a tuberculous cavity 

located n the right apex had perforated into the pleural sac 

As the patient was losing ground rapidly, resection of the 
me upper ribs, including the first, was done on Dec 22, 1908 
Approach was made by a long incision beginning above the right 
c a vide, running down the back just outside of the inner margin 
of the scapula, and merging into the drainage wound at the 
leigi o the tenth rib The considerations which determined 
this radical proceduie were, first, the sound condition of the 
eft lung second, the fact that the seat of the destructive malady 
was in the upper portion of the right lung, wheie the pleural 
a lesions to t le 1 igid skeletal framew ork of the chest prevented 
ie collapse of the lung and the approximation of the walls of 
e ung ca\ lty Thus it was seen that Dr Gerster proceeded 
in this case on lines of argument identical with those followed 
) vie rich of Marburg Accordingly, the scapula being freely 
e ac ie rom the thorax along its inner margin, it was raised 
an turned outwards, trap-doorwise, exposing the subscapular 
aspect of the chest One inch of the first rib was removed, 
t ie ength of the excised piece of each rib increasing in pro- 
portion to the total length of the rib, that removed from the 
nmt i being seven inches That portion of the wound which 
corresponded to the first four ribs was tightly packed down with 

gauze, and the scapula was returned to its normal position, but 
not sutured 


The formidable procedure was very well borne by the pa- 
tient, whose fever began to abate within a week after this 
operation His pulmonary symptoms, especially the copious 
sputa and night-sweats, disappeared by May, 1909, and the pa- 
tient had gained twenty pounds in weight He was sent to 
the country for the summer and was re-admitted in October 
The lung by this time had everywhere become adherent to the 
costal pleura, and no thoracic fistula existed, but a strip of lung 
tissue to the extent of about ten square inches lay exposed to 
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In connection with this case, Dr. Gerster spoke of the neces- 
sity of a reclassification, from the practical standpoint of the 
surgeon, of the various forms of aneurism In dealing with 
the interior aspects of an aneunsm, the surgeon must base his 
technic upon the recognition of the precise architecture, as it 
were, of the cavity he was to obliterate, a viewpoint natural!} 
neglected b} the pure pathologist 

I LEO C /EC A L RESECTION FOR TUBERCULOSIS 

Dr Gersier showed a man, 40 years old, a tailor, who was 
admitted to the hospital on Nov 4 and discharged Dec 16, 
1910 He w r as suffeiing from an active tuberculous process 
involving both apices, and his general condition had become much 
w'orse since the formation of a painful tumor in the right iliac 
fossa, accompanied b) symptoms of increasing iliac intestinal 
stenosis The diagnosis of lleoctecal tuberculosis w'as verified by 
an incision made on Nov 9, wdien four inches of the ileum, to- 
gether until the tuberculous appendix and caecum and five inches 
of the ascending colon, were resected The employment of the 
crecoparietal peritoneal incision recommended by Dr William 
Mayo much facilitated a clean and bloodless operation of the 
gut The end of the colon w r as inverted and closed , then a 
Murphy button being fastened into the end of the ileum, an 
end-to-side anastomosis w T as rapidly done The patient's recov- 
ery w'as uninterrupted and uneventful, as far as the peritoneal 
cavity w'as concerned The button was passed in the third week 
The fe\er due to the pulmonary process retained its character 
during com alescencc from the operation At present, the pa- 
tient's condition is much improved, he has gained considerably 
m ficsli and strength, and his coping with the pulmonary tu- 
berculosis ofTci s better chances than before resection 

RESECTION OF THE TEN UPPER RIBS FOR THE CURE OF 
TUBERCULOSIS OF 1IIE RIGHT LUNG 

Du Gr.usi r.u presented a waiter. 30 ) ears old, wdio had 
suffered in Ixnhood from long-continued cough and hremopt}ses 
On No\ 7, 1908, he had a sea ere chill, with sharp pain and 
rapid breathing, and three da\s later he was admitted to the 
medical service of the Mount Sinai Hospital, whence he was 
transferred on No\ 25, to the surgical dnision 

After preliminarx resection of the tenth rib, the evidences 
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snugly fitted into the two ends, and after replacing the retracted 
periosteum, the wound was tightly closed The interval between 
the ends of the two fragments after the insertion of the splint 
was half an inch A dry dressing was applied, and the ex- 
tremity was fixed on a posterior splint 

On November 2 a plaster spica was applied, and a skiagram, 
taken two days later, showed the fragments in perfect position 
On Nov 22 the plaster cast was cut away, and the wound was 
found healed pei printout Moulded splints were then applied 
On Nov 25 a skiagram showed a space between the ends of 
the fragments which was not firmly bridged with callus On 
Dec 5, although the knee could be passively flexed, he could 
not move it through more than 60 degrees He was discharged 
on Dec 31, 1910, well, without any support and walking with 
only a slight limp 

VESICAL CALCULUS AND HYPERTROPHIED PROSTATE 

Dr Howard Lilienthal presented a man of 60 who for 
the past twelve years had suffered from dysuria and paroxysmal 
haematuna, and whose symptoms finally became so aggravated 
that he was confined to bed 

Dr Lilienthal first saw the patient about two months ago, 
and upon examination found an enormously hypertrophied pros- 
tate, and it was also ascertained that there was practically no 
residual urine An operation was advised, but the patient de- 
clined it at that time Finally, he became so wretched that 
he was brought to the hospital His urine at this time had 
the appearance and consistency of pea soup, and an X-ray which 
was taken showed a large, opaque body, apparently m the upper 
part of the bladder Cystoscopy was attempted, but the instru- 
ment produced such furious bleeding that nothing could be seen 
That same evening, under gas anaesthesia, the bladder was 
opened above the pubes, and a calculus, weighing three and 
a half ounces, was removed A week later, the enlarged pros- 
tate was enucleated 

RESULT OF RESECTION OF COLON FOR STENOSING 
CARCINOMA AFTER SEVENTEEN YEARS 

Dr Howard Lilienthal presented a man of 60, who had 
been operated upon seventeen years before for the removal of 
a stenosmg carcinoma of the transverse colon, the anastomosis 
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view along the lower half of the extensive incision Tins surface 
of exposed lung had a bluish-black color, it crepitated on 
prcssuic, and on being punctured with a Inpodeimatic needle, 
permitted air to escape It also showed no tendency whatever 
to develop gianulations from its own substance, becoming dr) 
and leathery on exposure to the dr) mg effects of the air To 
aid final cicatrization, a long, bridge-like strip of skin, three 
inches wade and about sixteen inches in length, was detached 
on Oct 30 from the inner margin of the original incision, and 
was shifted into the bottom of the cleft in which the lung la\ 
exposed A goodly portion of the middle of this budge necrosed, 
but enough of it survived to cover the exposed lung This 
plastic procedure had induced a more energetic marginal cicatri- 
zation, w'hich, being still interrupted by occasional circumscribed 
cicatricial ulceration, w'as not yet completely finished The 
lung process, how’ever, seemed to be definitely cured 

FR \CTURE OF THE FEMUR, OPEN OPERATION, WITH 
INTRODUCTION OF INTRAMEDULLARY 
SPLINT (ELSBERG) 

Da How mid Lilientiiu. show r cd a bo\. ten )ears old, who 
was admitted to Bellevue Hospital on Octobei 12, 1910, with 
.1 compound fiacture of the femur, at the junction of the middle 
and low ci thirds, as the result of a fall from a wagon At 
the time of his admission the bo) s temperature was 102°, but 
it gradualh fell and reached normal on October 19 Theie 
was an abrasion of the skin on the inner side of the thigh, and 
a small incised wound on the outer side Before resorting to 
opciation traction had been tried to effect restoration of the 
fragments but there still remained an inch of oierlapping, 
as shown b\ the skiagram 

On October 26. 1910, Dr Lihenthal made an incision, four 
inches long, antero-externalh over the point of fracture, and 
after exposing the ends of the bone he cut through the new!) 
formed callus and delnercd the end of the upper fragment into 
the wound lie then scraped off some of the periosteum and 
intending callus, and With a Gigli saw cut awa\ about two- 
tlurds of an inch of the lower end of this fragment The sharp 
point of the lower fragment was remo\ ed with bone forceps 
and then the marrow was rcmoicd for an inch from the ends 
of Both fragments \n intrnmednilan splmt of aluminum was 
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healed, and were followed by similar ulcers on the toes of the 
left foot These refused to heal, and in the spring of 1902, 
one toe was amputated During the following year she was in 
the Montefiore Home on account of pain in the left lower ex- 
tremity and ulcers on the toes About this time it was noted 
that she had 'some sensory disturbances in the left lower ex- 
tremity 

During 1904 and 1905 several toes were amputated on 
account of persistent and very painful ulcers She complained 
of almost continual pam in the left leg and groin, which was 
gradually becoming worse In 1908 the correct diagnosis was 
first made by Dr Edwin Beer The patient had a hairy lipoma 
m the lumbosacral region, and a spina bifida occulta was sus- 
pected There was anaesthesia over the left half of the labium 
majus and over the fifth lumbar and first sacral areas, with 
hypaesthesia and hypalgesia over the second, third, and fourth 
lumbar areas The X-ray showed a hiatus between the fifth 
lumbar and first sacral vertebrae, especially on the left side 

On August 1, 1908, an operation was done, the sac of the 
spina bifida occulta being removed, and the adhesions between 
several nerve-roots and dura being separated The patient left 
the hospital, improved, on August 22 She was readmitted on 
May 12, 1910, on account of trophic ulcers on the left foot and 
severe pam along the outer side of the left leg and foot Dr 
Elsberg did a laminectomy, with removal of the spines and 
laminae of the first, second, third, fourth, and fifth lumbar 
vertebrae Upon incising the dura, the nerves of the cauda 
equina were found bound together by a tumor which consisted 
of fatty and fibrous tissue, a fibrohpoma It was impossible to 
free the nerves from the growth, which filled up the greater 
part of the canal The left posterior root of the fifth lumbar 
nerve was thereupon divided, and the dura, muscles, and skin 
were then closed m the usual manner 

The patient’s convalescence from the operation was almost 
uneventful The trophic ulcers healed promptly, and the pain in 
the left leg and foot disappeared The patient was discharged 
on July 17 free from all pam m the left leg, and with all the 
ulcers healed The pam has not returned since, but a week 
ago a small ulcer appeared on the back of the leg 



SPINA BIFIDA OCCULTA 


543 


having been accomplished by a Murphy button one and three- 
quarter inches m diameter A number of apparently infiltrated 
glands wete necessarily allowed to remain, yet the patient had 
remained perfectly well up to the present time 

Tins case, Dr Lilicnthal said, had been reported m full m 
the New Voile Medical Journal for Sept i. 1894 

EXPLORATORY LAMINECTOMY 

Dr Charles A Elsberg presented a man, 42 years old, 
upon whom he had performed a laminectomy about a month 
ago The patient had been suffering from pain in the back, 
with marked sensory disturbances 111 the low'er limbs, for over 
tw r o years When he w'as brought to the Neurological Institute, 
in the service of Dr Joseph Fraenkel, lie had typical Browm- 
Sequard symptoms, with a tender spinous process at the upper 
level of the sensory disturbances The diagnosis of spinal 
tumor was made, and Dr Elsberg removed the spinous processes 
and laminae of the sixth, seventh, eighth, and ninth dorsal 
vertebrae The pia w'as found much distended with fluid, and 
when it w f as incised, a considerable quantity of fluid escaped 
but nothing othenvise abnormal could be found It was im- 
possible to state whether the fluid w r as localized — that is. if 
the condition was one of arachnoid cyst — or not 

The patient made an uncomplicated recovery from the opera- 
tion, and w r as remarkably relieved of all of his symptoms At 
the end of four wrecks he w>as up and about, almost all of lus 
sensory disturbances had disappeared, all the pathological re- 
flexes had gone, and the power m the lower limbs had returned 
to a great extent The patient had lost his sexual power for 
eight months, and that also had returned 

The patient w'as presented as almost well, and showed what 
perfect control he now r had over his limbs Dr Elsberg said 
he w T as unable to state wdiethcr the result was due to the de- 
compressive effect ot the operation, or whether the symptoms 
had been the result of pressure from a localized collection of 
fluid 

SPINA BIHD\ OCCULTA, WITH TROPHIC DISTURB \NCES, 
FOLLOWED BY FIBROLIPOM \ OF THE CAUDA EQUINA 

Dr Charles A Elsberg presented a girl, 24 years old, 
who was in good health until 1901, when she had se\eral ulcers 
on the back of the left leg which were very painful These 
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would adhere to the arterial wall While the wiring of this 
innominate aneurism, on each of the three occasions it was 
successful, promptly relieved the patient’s distress and made 
his life very comfortable for the time being, yet it would only 
temporarily arrest the growth of the aneurism One striking 
feature resulting from the treatment of these large aneurisms 
with gold wire and electrolysis, already recorded by Hare and 
noted in this case, is the promptness with which the patient is 
relieved of his suffering During animal experimentation it was 
found that a gold wire alloyed with 20 per cent platinum would 
not disintegrate under the influence of electrolysis 

RESULT OF OPERATION FOR CARCINOMA OF THE LARYNX 
AFTER FIVE AND A HALF YEARS 

Dr A V Moschcowitz presented a man, 65 years old, who 
was admitted to Mount Sinai Hospital on June 12, 1905 He 
stated at that time that for over thirty years he had suffered 
from a cough, with mucous expectoration, no blood About 
six months prior to admission he began to suffer from slight, 
gradually increasing aphonia, some dyspnoea, and a tickling 
sensation in the region of the larynx, particularly on deglutition 
The latter symptom had progressed to such a degree that it 
amounted to a pronounced dysphagia, and the patient became 
greatly emaciated, having lost over fifty pounds in weight Ex- 
amination of the larynx revealed an endolaryngeal carcinoma, 
apparently springing from the left vocal cord 

An operation for extirpation of the larynx was done by 
Dr Moschcowitz on June 16, 1905 The speaker said that as 
he had always dreaded post-operative pneumonia m these cases, 
and as he was of the opinion that the greatest danger of such 
an occurrence was within the first few hours after such an 
operation, when the discharges invaded the still insensitive 
trachea and were not coughed up, he decided to do the operation 
under local anaesthesia, especially as this patient already suffered 
from emphysema The operation was done at one sitting, that 
is, without any preliminary tracheotomy The trachea was not 
divided until the larynx was completely mobilized The stump 
was fastened by silk sutures into the jugulum, and the pharynx 
was closed as completely as possible 

There were no post-operative complications so far as the 
respiratory organs were concerned, but the phayngeal sutures 
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ANEURISM OF THE INNOMINATE ARTERY 

Dr Elsrcrg presented a man w lth a large aneurism of the 
innominate artery, upon whom he had done sc\eral preliminary 
operations Four weeks ago he had tied the left common carotid 
artery under cocaine amesthesia, and a week later he had tied 
the second poition of the right subclavian, also under local 
anaesthesia The last opeiation was exceedingly difficult on 
account of the large number of dilated veins wdnch were en- 
countcicd The right radial pulse at once disappeared, and 
could not yet be felt The aneunsm at first diminished con- 
siderably m size, but subsequently again grew larger The pa- 
tient complained of very severe pam m his right upper ex- 
tremity, and was anxious to have anything done wdnch might 
give him a chance of life He w T as willing to take any’ risk, no 
matter how dangerous the operation Dr Elsberg asked wdiether, 
in the opinion of the members of the Society, an intrathoracic 
operation w'ould be considered justifiable, and wdiether one 
might not attempt to do an external aneunsmorrhaphy The 
dangers and difficulties of such an operation w r ere certainly very 
great, but in such a hopeless case w r ere not heroic measures 
justified ? 

Dr William C Lusk, discussing Dr Elsberg’s case of 
aneurism, said that at a meeting of the Society last spring, he 
had presented the specimen of an innominate aneurism reaching 
to just below’ the patient’s chin, wdnch had been treated wnth 
gold ware and gahanism, four of such treatments having been 
administered This treatment w T as attended by’ marked benefit 
to the patient, who lived a year and eight months after the first 
employment of it, and finally died without rupture of the sac 
Following three of the wirings wdicn considerable of the in- 
troduced wire came m contact wnth the intima, marked benefit 
resulted, but after the other wiring when a stiffer filament was 
used, which was snarled by twisting during its introduction 

that it laa more or less centralh within the sac, as demon- 
strated by an X-ray, no benefit whatever accrued to the patient 
T he po^t-mortem specimen «diow ed that those loops of the gold 
wire which had come in contact with the sac wall lay’ in a fibrin 
deport while the loops which proiccted centrally were uncoated 
and untarnished In a series of SS experiments on dogs, the 
charring of the intima In the electrified wire seemed to be an 
eventual feature m the formation of a permanent clot which 
19 
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nicely, and was discharged, well, on Sept 4, 1908 Notwith- 
standing the ligation of both external iliac arteries, there were 
never any indications of serious interference with the circulation 
of the lower extremities 

At the present tune, about two and a half years after the 
operation, the patient was in perfect health, with the exception 
of a slight pyelitis He was able to attend to Ins business, 
which was that of a small shop-keeper, requiring him to he 
on his feet many hours daily He felt slightly tired when be- 
ginning to walk, but this soon wore off He had a very small 
hernia m the centre of each scar, for which he wore a belt, this 
caused him no inconvenience, and he declined operative repair 

Dr Willy Meyer stated that, in attempting to explain the 
foitunate outcome m Di Moschcowitz’s remarkable case, it 
seemed plausible to assume that the pressure of the drainage 
tubes exerted on both external lilacs for six days was sufficiently 
strong, not only to produce the pressure necrosis of the arterial 
wall, but to encourage the establishment of sufficient collateral 
circulation by way of the' internal lliacs as well as the epigastncs 
That the latter route suffices to a great extent to save the extrem- 
ity from total gangrene, he had once observed after simultaneous 
ligation of both internal iliac arteries for hypertrophy of the 
prostate, done in 1893 On account of a secondary hemorrhage 
from the external iliac artery on the one side, on the twelfth 
day after operation, due to pressure necrosis produced by an 
aitery clamp, which had to be left in place on that one internal 
iliac artery, the common iliac had to be tied The toes and a part 
of the metatarsus only became gangrenous, othenvise no special 
interference with circulation set in 

The mam point m this as well as Dr Moschcowitz s case was, 
that the vein had not to be tied in conjunction with the artery 

TETANUS FOLLOWING A COMPOUND FRACTURE OF THE 

SKULL 

Dr Moschcowitz presented a gnl, twelve years old, who 
was admitted to Mount Sinai Hospital on October 2, 1910, 
when the following history was obtained Thirty-six hours 
prior to her admission she was struck on the head by a flower- 
pot, filled with earth and a plant, which fell from a considerable 
height She was unconscious for five minutes The resulting 
scalp wound was sutured at a nearby dispensary, but on the 
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gave waj, necessitating feeding by means of a stomach tube 
When the wound finally cicatuzed, the canula was remo\ed 
and the patient had worn none since He gamed o\er si't\ 
pounds 111 weight, and at the present time, nearly si' years 
after the opeiation, he could fairly be considered as cured 

The specimen in this case, which was also shown by Dr 
Moschcowitz, showed an mfiltiatmg carcinoma at the level of 
the tiue vocal cords The growth was bilateral, the left cord 
had entirely disappeared, and the right was to a large extent 
replaced by the growth 

SIMULTANEOUS LIGATION OF BOTH EXTERNAL ILIAC 
ARTERIES FOR SECONDARY HEMORRHAGE FOLLOWING 
BILATERAL URETEROLITHOTOMY 

Dr Moschcowitz said that this case was reported in detail 
in the Annals or Surgcry m Decembei, 1908 The patient 
was operated upon by him on July 20, 1908, the operation con- 
sisting of a bilateral uieterohthotomy for the removal of two 
calculi from the pelvic poition of each ureter Both lateral 
extrapen toneal incisions were closed by layei suture down to 
a rubber tube drain, which led to the sutured incisions in the 
ureters Primary union followed, and the stitches ivere remo\cd 
on the sixth day 

Exactly one week after the operation, there being no leakage 
Dr Moschcowitz decided to remoAe the dram on the left side 
The tube came aw r ay easily, but was immediately followed by 
a tremendous hemorrhage which stopped for an instant and 
then recurred m sufficient quantity to fill a two-quart pus basin 
A finger was promptly introduced, which instantly controlled 
the bleeding The patient w r as then anaesthetized, and the wound 
reopened A hole, sufficiently large to admit the tip of the 
httle finger was found iust at the point where the drainage 
tube had crossed the artcrv The artery w r as ligated alxn e and 
below the perforation and the wound w r as packed 

Dr Moschcowitz said he was just congratulating him=elf 
upon a narrow escape, when the sheet covering the patient caught 
m the safety-pin holding the tube in the right side, and pulled 
it out about half an inch This was immediately followed b\ a 
terrific hemorrhage, traced to a similar accident to that on the left 
'nde, and which required ligation of the right external iliac 

Despite the enormous lo^s of blood the patient recuperated 
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two weeks befoie, with high fever, headache, cough, and coryza 
One week prior to admission there had been repeated vomiting, 
with chills and high temperature, followed by profuse sweating 

The physical examination, upon admission, was entirely 
negative It was particularly noted that the liver was not en- 
larged, although the edge of the spleen could be felt one finger’s 
bieadth below the free border of the nbs The white blood 
count was 12,200, with 80 per cent of polymorphonuclears 
Blood culture was negative The temperature fluctuated between 
normal and 106° F 

While the patient ivas under observation on the medical side 
of the hospital, examinations of the blood showed what were 
taken to he malarial plasmodia, but when placed upon quinine 
she very promptly developed an amaurosis, without any effect 
upon the chills and temperature 

On August g the sclerse were icteric, and for the first time 
there was noted a distinct enlargement of the liver, to the 
extent of two fingers’ breadth below the free border of the 
ribs The leucocyte count gradually rose to 33,600, with 89 per 
cent of polynuclears 

The patient was transferred to the surgical side of the hos- 
pital on Sept 3, 1910, with the probable diagnosis of portal 
pylephlebitis, without any discernible point of entry Dr Mosch- 
cowitz first made an exploratory incision through the upper 
part of the r>ght rectus, and found the liver congested and 
enlarged, with the right lobe adherent superiorly to the 
diaphragm The condition of the patient did not warrant any 
extensive exploration Therefore the incision was rapidly closed, 
and the ninth rib resected m the anterior axillary line The 
pleural surfaces weie sutured together, and upon incising these 
and the underlying diaphragm, a cavity containing about four 
ounces of thick pus was evacuated The liver itself was also 
aspirated, and pus being obtained, though only m small amount, 
this was also drained by means of tube and gauze 

In spite of the drainage thus established, the patient con- 
tinued to run a very high temperature, she gradually lost 
ground for about a month, and became greatly emaciated The 
upper cavity discharged pus, the lower one pus mixed with 
bile Gradually, however, the cavities assumed a cleaner ap- 
pearance, the patient s general condition improved, and she was 
discharged, cured, on Nov 22, 1910 
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following dav she complained of such severe headache with 
pain in the wound, and vomiting that she was brought to Mount 
Sinai Hospital There an infected scalp wound was found, 
about three inches long, held together bj three silk sutures 
These wcie prompt!} icmoved with the escape of about two 
drachms of bloody purulent fluid Dare bone and a non-dc- 
pressed fracture of the skull were then made out 

After this the child felt perfectly well, and was soon up 
and about in the ward, waiting foi the separation of a small 
sequestrum On October 23, the twenty-fifth da> aftci the in- 
jury, the patient began to complain of general malaise, sex ere 
headache, and pains all over the body, paiticularh in the muscles 
of mastication Comulsions de\ eloped, during which the tongue 
was rcpcatedl) bitten, and tnsmus and risus sardonicus were 
present the tjpical pictuie of a well-developed tetanus A. cultuie 
taken from the wound discharges at this time was negative 

T11 the course of the next three days, the patient, in addition 
to the usual sedatives, received 25,000 units of antitoxin injected 
locallv in the region of the injury, subcutaneous!) , intravenously, 
and intraspinally During this time the disease lan a rather 
severe couise, then improvement was noted, which thereafter 
piogrcssed lather lapidly, with disappeaiance of all the svmptonis 

Dr Aiu'\n G Glrsior said, with legard to the long period 
of incubation in this case that his own explanation of this, 
which seemed to be plausible but was of course unproven, was 
that while the infection occurred at the tunc of the fracture, 
the infectious material became lodged m necrosed bone, and 
did not come in immediate contact with the capillaries When 
the necrosed bone was fmallv cast off, the infectious material 
then came into direct contact with the capillar) circulation and 
active sunptoms developed 

SUPPUR \TIVE PORT \L PYLEPHLEBITIS 

Dr Moscjicowit/ presented an unmarried woman, 26 vears 
old who was admitted to the Mount Sinai Hospital, in the 
service of Dr Morns Manges, on Jul\ 30, 1910 Not onlv was 
the patient apathetic on account of the s C \ C rit) of her illness 
but she was aLo of s 0 low a degree of intelligence that it v as 
almost impossible to obtain a correct lnstorv or make an accurate 
phwcal examination It appeared that her illness had begun 
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stiff, and motion was difficult Within a few weeks the teeth 
were about one-quarter of an inch apart, and the jaws could not 
be moved at all The patient had to feed herself by placma 
the food behind her molar teeth 

Examination showed complete ankylosis of the inferior max- 
illa The chin was markedly receding, with atrophy of the 
lower jaw The teeth were in poor condition An operative 
scar was present behind the right ear, at the upper end of which 
pulsation could be felt through a small, bony defect This, 
according to the history, was the result of an extradural abscess 
operation which was done at the Post-Graduate Hospital m 1908 

On January 5, 1909, Dr Hartley exposed the right ramus 
and divided it at the angle with a Gigli saw The cut ends were 
then rongeured away for about half an inch at the upper border 
and one inch at the lower, and an attempt was made to open the 
jaw This was impossible, as the opposite side was also anky- 
losed The pterygoid and masseter muscles were then united 
over the extremity of the ramus, and the mucous membrane was 
closed with plain gut sutures The skm was sutured with silk, 
and the wound healed by primary union 

The second operation on this patient was done on March 6, 
1909 The temporomaxillary articulation of the left side was 
exposed by a curved incision, beginning behind the ear, extend- 
ing over the top and down about three-quarters of an inch an- 
teriorly , then horizontally for three-quarters of an inch (Kraske) 
The pinna was reflected downward and backward, exposing a 
hard mass of bone joining the inferior maxilla to the temporal 
bone By means of electric bone drills and fine chisels this was 
divided, and it was then found possible to move the jaw The 
bone was then cut away with the rongeurs until the jaws could 
be separated for a distance of an inch and a half A fossa was 
then formed m the temporal bone to receive the ramus The 
wound was closed, with drainage, and the patient was discharged 
on April 17, 1909 She was now able to open the jaw so that 
the incisor teeth were over an inch and a half apart T he recov- 
ery of motion in the jaw has been much assisted by the use 
of a double plate, with springs inserted, which she wore two 

hours daily 

January 25, 1911 Lateral motion in lower jaw is good me 
inferior maxilla can be depressed two inches from the upper 
teeth Muscular power is good 
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Dr Moschcowitz said the diagnosis in this case was based 
upon the course and sjniptoms of the disease, and, aho\c all. 
upon the opeiative findings On account of the patients re- 
covery there was room for doubt whether or not it was a true 
case of portal pylephlebitis The speaker said he could recall 
three olhei cases at Mount Sinai Hospital, which were believed 
to have been true cases of portal pylephlebitis, which terminated 
in complete recovery, but strict proof w r as lacking and there- 
fore he did not care to discuss them further There was one 
case, however, which he wished to place on record, and he 
did so by the courtesy and permission of Dr Gerster, whose 
private patient the case w f as That patient was a girl, seven 
\cais old, wdio had had a number of chills prior to an operation 
foi acute gangrenous appendicitis, with perforation Her 
relatives w f ere informed of the gravity of her condition, and 
were warned of the seriousness of the case if the chills recurred 
after the operation Another chill occurred tw f o days after the 
operation, and thereafter they occurred regularly for two or 
three weeks, with the temperature varying between normal and 
106 0 F The liver and spleen became painful and enormously 
enlarged , icterus developed, and the child became greatly 
emaciated An exploratory operation w’as repeatedly advised 
b\ some of the medical men m attendance, but the idea was 
rejected by Dr Gerster During the fourth week, the chills and 
fever gradually declined m intensity and frequenc), wuth abate- 
ment of all the s) mptoms and recovery ensued Following this, 
the child remained m perfect health for four years, wdicn she was 
sci7cd with frequent attacks of very profuse hrematemesis which 
w ere attributed to gastric ulcers No operation excepting a trans- 
fusion was done, and the patient died Post-mortem examination 
did not reveal a gastric ulcer, but in the lncr there were evidences 
of a difiusc nulian suppuration, which had evidently healed 


Stated Mi\tmq held at the Xczv York Hospital, January 25, ion 
The President, Dr Elswortii Eliot, Jr, in the Chair 

ANKYLOSIS OF TIIE J AW (THREE CASES) 

Dr Trv.xk IJartlcv presented the following patients A 
schoolgirl ten _\ ears old, who in 1902, cix months after an attack 
of scarlet fe\er and diphtheria noticed that her jaw was becoming 



554 


NEW YORK SURGICAL SOCIETY 

tory was negative He had typhoid fever when a youth, and has 
had psoriasis for the past sixteen years No history of rheuma- 
tism, denied venereal infection 

Six years ago the patient was confined to bed for six months 
with a fever, accompanied by frequent chills He had no swell- 
ing of the joints at that time, but there was considerable tender- 
ness over his temporomaxillary joints and knees Since that 
time the temporomaxillary joints had gradually become ankylosed, 
and at present he could not open his mouth nor chew Several 
of his phalangeal joints were also involved Dr Hartley said 
it was interesting to note the combination of psoriasis and mul- 
tiple joint affections, to which reference had been made m litera- 
ture (Menzen, ArcJnv fur Derm u Syphihs, 1904, Ixx Wollen- 
berg, Berl klm Wochenschnft, 1909, xlvi) 

On January 11, 1911, the left temporomaxillary joint was 
operated on by the Kraske method with extensive removal of 
bone, the same method being followed as m the previous cases 
Twelve days later the opposite side of the jaw was operated on in 
the same way The patient was now able to open his jaw fully 
two inches, and there was also lateral mobility, but the second 
operation was done so recently that the wound had not yet healed 
Dr Hartley said that in doing this operation for ankylosis of 
the jaw he followed the Kraske method, excepting that with the 
electric burr he was able to remove more bone and to polish the 
surfaces of the ramus of the lower jaw and temporal bone, and 
thereby he obtained a more permanent nearthrosis than could 
be secured by other bone instruments The use of the burr 
seemed to be the best means of removing the superfluous bone 
The various operative procedures used m this operation, Dr 
Hartley said, showed how imperfect the results were His per- 
sonal experience covered eight cases Where the ankylosis was 
due to connective-tissue bands following destruction or loss of 
tissue between the temporomaxillary articulation and the angle 
of the jaw, Esmarch’s operation with Rochet’s modification, 
consisting of the interpolation of muscle, was undoubtedly the 
best, unless the disease was bilateral 

Mears, m 1883, and Konig later directed their attention to 
the temporomaxillary articulation, but by their methods of opera- 
tion frequent ankylosis resulted To obviate this, Roser tried 
the interpolation of gold plate, Helferich excised the root of the 
zygoma, with the interpolation of the temporal muscle, and 
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The second case was a boi, 17 }ears old, who was admitted to 
the hospital on April 27, 1910 The histon obtained was that file 
3 cars before, he had fallen, fracturing the right ramus of the lower 
jaw* It was set by a ph)Sician, with apparent recoicri He was 
able to cliciv without discomfort, and could open his mouth as well 
as before the accident A small, hard lump has appeared at the 
site of the fracture This has increased in size since the accident 
Not painful 

About tivo months ago the boy noticed that he could not open 
his mouth as widely as foimeily Gradually, since then, motion 
had become more and more restricted until the teeth of the upper 
and lower jaivs could not be sepaiated more than half an inch 
He had considerable pain at the back of the jaiv wdien attempting 
to cliciv Otherwise, the patient ivas m excellent health An 
examination showed that attached to the right ascending ramus 
of the mandible there w r as a hard tumor, about the size of a large 
walnut, this ivas firmly fixed to the ramus and apparently also 
to the zygoma The loivei jaiv ivas ankylosed 

On May 13, 1910, Dr Hartley made an incision, about five 
inches long, beginning at a point behind the midportion of the 
external ear, following the bordei of the concha around to a point 
on a level with the temporomaxillary articulation 111 front, and 
then extending honzontally fonvard for one inch (Ivraske) 
The car was then retracted downward out of the way and the 
muscles and other tissues cut through and retracted The zjgoma 
was divided, and a portion cut aivay ivith the chisel and drill 
This freed the articulation, and the condyloid process w r as ron- 
geured and chiselled aivai, along with a portion of the temporal 
bone The distance between the ramus and the temporal bone 
was thrce-qunrleis of an inch The jaw could now be widely 
opened without difficult} 

The wound healed well and the patient’s convalescence was 
rapid and unc\cnlful excepting for a mild bronchitis, which 
<lc\ eloped on the eighth day after operation The patient left the 
hospital on Mai 25 twchc dais after the operation He was 
now able to separate his jaws for an inch and a half, lateral 
motion wa« present and there was no pam January 25, 192 1 
laws separate 1 inches Lateral motion and power are good 

The third patient was a married man 40 icars old, a peddler 
hi occupation and a natne of Austria, who was admitted to 
the New York Hospital on December 29. 1910 His famih Ins- 
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ulcers There was marked atrophy of the thenar eminence, an 
absence of tactile sense in the affected fingers, and they were also 
analgesic In the other two fingers sensations were unaffected 

On February 2, 1910, Dr Hartley exposed the median nerve 
and examined the site of the previous operation The nerve, 
including the section of the transplanted vein, was hard and 
fibrous, and a piece foui inches long was excised Into the re- 
sulting defect a section of the long saphenous nerve, sixteen 
inches in length, taken from the patient’s leg, was cut into four 
sections and sutured with very fine silk and completely sur- 
rounded by Cargile membrane The wound healed within two 
weeks and the patient left the hospital at that time 

On January 25, 1911, eleven months after the second opera- 
tion, an examination showed that the affected fingers were warm, 
and that tactile sensation had returned Pam sensation could 
also be elicited Both tactile sensibility and pam were less marked 
m the tips of the index and middle fingers than m the palm 
and thumb These sensations, however, were daily becoming 
more distinct The thenar eminence was filling out, abduction 
and adduction of the thumb were good, flexion of the fingers 
was still somewhat imperfect, but this had to do with the tendon 
suture and not the nerve 

Dr Hartley then discussed the different methods of treatment 
for nerve injury, and stated that a review of the literature and 
statistics showed that the rapidity of the lesults obtained by 
nerve grafting, as compaied with suture d distance and tubulation 
was apparent In his own case the result of nerve grafting 
w r as obtained more quickly, more completely, and over a greater 
loss of tissue, even after a longer interval of time after the injury, 
than had followed the first operation 

INTERSCAPULOTHORACIC AMPUTATION 

Dr Frank Hartley showed a man, 44 years old, who was 
admitted to the New York Hospital on October 5, 1910, com- 
plaining of swelling in the right shoulder and pam m the upper 
right arm His symptoms were of two months’ duration His 
family history was negative , syphilis was denied, and he did 
not recall any injury to the shoulder The pam was worse at 
night Early in September he first noticed a lump over the right 
shoulder-blade, which had increased very rapidly in size, an 
recently had appeared under the arm-pit This swelling ha 
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Bcrosowski excised the condole alone with the interpolation of 
the masseter muscle Kraske. whose operation was the one 
followed by Dr Hartlcv, and with which he was satisfied, made 
a full excision of the condvloid process, leaving a space of one 
and a half to two centimetres No muscle was interpolated 

NERVE IMPLANTATION 

Dr Frank Hariixy presented a man. 19 years old, who 
on September 23. 1908. caught Ins arm in a cigar machine, re- 
ceiving an incised wound on the flexot surface of the left fore- ^ 
arm about two inches above the wrist-joint The superficial and 
deep flexors, which were divided, were icpaired on the day of the 
nijuiy, and the wound healed, without infection, in about a month 

Four months after the receipt of Ins injur) the patient was 
admitted to the New Yoik Hospital, complaining of sores on the 
index finger and thumb of the left hand, and numbness of the 
thumb, index, and middle fingers Upon examination, these 
fingers were found to be cold, cyanosed, swollen, and glossy No 
pain was elicited from pm pucks, and tactile sense was absent 
There was an ulcer on the first phalanx of the thumb Flexion 
of the fingers was good excepting m the index finger Abduc- 
tion and adduction of the thumb were imperfect 

At the first operation done bv Dr Hartley (Januat) 11. 
1909) an incision was made m the legion of the old scar, and 
the distal end of the median nerve was located It was bulbous 
and was found to be joined to a cord-like structure resembling 
an obliterated vein The median nerve was found above and was 
traced downwards After excising the bulbous distal end, a 
defect of two inches remained between the upper and lower seg- 
ments of the nerve A section of the saphenous vein was there- 
upon taken from the thigh, and the two ends of the median nerve, 
first sutured d distance with catgut, v ere inserted into the lumen 
of the vein and held in place with fine silk sutures inserted through 
the vein and nerve sheath When the patient left the hospital 
F ebru erv 3. 1909 there was no sensation m the affected fingers 
He was re-admitted to the hospital ten months later having 
been treated during the interim bv electricity and massage under 
the direction of Dr Charles L Dana and Dr J Ramsav Hunt, 
W’thout much resulting benefit The thumb index, and midflc 
fingers of the loft hand v ere stdl cold, g*oss\ and cvrnoscd and 
the nail of the index finger was trophic. There were no trophic 
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CYST OF THE PANCREAS (THREE CASES) 

Dr Francis W Murray presented the following patients 
The first patient was a female, 19 years old, admitted to St Luke’s 
Hospital m May, 1899 Up to the age of twelve the patient had 
been perfectly healthy Then she began to suffer from attacks of 
what were called gastritis , these attacks, which lasted from ten 
days to two weeks, were accompanied by vomiting of greenish 
material, no blood, and during the attacks there were epigastric 
tenderness and sharp, shooting pains m the stomach, radiating to 
the back No history of clay-colored nor fatty stools , no jaundice 
Had been very constipated, and during the last month had lost 
ten pounds Six weeks prior to admission a tumor was discovered 
in the epigastric region, and this had steadily increased m size 
Upon admission, the patient looked anaemic, aijd the skin was 
of a duty, yellow color The heart and lungs were normal, the 
stomach resonance was a little higher than normal There was 
a smooth, hard, tense mass, about the size of a cocoanut, situated 
in the epigastric region, a little to the left of the median line, and 
extending into the left hypochondnum The area of flatness be- 
gan just below the stomach and extended to the level of the 
umbilicus it ran also the left and backwards to the spine, its 
upper border being about two inches below the angle of the 
scapula The right kidney was palpable and freely movable 
The patient’s temperature was 100, pulse, 90, respirations, 24 
The urine was light colored and acid, with a specific gravity of 
1010 , no sugar nor albumin , it contained a few vesical epithelia 
A diagnosis of pancreatic cyst was made, and a few days 
later the peritoneal cavity was opened through a four-inch inci- 
sion, beginning just below the ensiform and running downwards 
A pearl-colored cyst was seen presenting behind the gastrocolic 
omentum, which was adherent After walling off the peritoneal 
cavity with gauze packing, 34 ounces of a clear, straw-colored, 
limpid fluid were withdrawn by aspiration As the wall of the 
cyst collapsed, it was drawn up into the abdominal wound, and 
its cavity exposed through a three-inch incision, when several 
more ounces of fluid were removed by sponging The cyst was 
rather thin walled, lined with a smooth membrane, and extended 
upwards behind the stomach No communication between the 
cavity of the cyst and adjacent organs could be discovered 
The incision m the cyst wall was partially sutured and was 
also united to the parietal peritoneum A large rubber drainage 
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not been tender and lie had no pain m the shoulder-joint, although 
the joint had become stiff since the appearance of the growth m 
the arm-pit He also complained of weakness, with drenching 
night-sweats, and had lost considerable weight 

Examination of the right scapular region showed a mass ex- 
tending from the vertebral border of the scapula forwards to the 
midaxillary line The mass was made more piommenl by any 
movement of the scapula, and the motions of the shoulder-joint 
were quite limited The ov ei lying skin was normal in color 
In the axilla there were a few’ prominent subcutaneous veins 
The tumor w r as tabulated, tense, and semicystic in character, 
it moved with the scapula, and did not seem to be adherent to the 
chest wall Aspiration at the most prominent part of the swelling 
ga\e a synngeful of bloody set urn The patient’s temperature 
was 103° F A blood examination showed 4,800,000 red cells, 
10,300 w'hite cells, wuth 74 per cent of polymorphonuclears and 
82 per cent of haemoglobin The general examination of the 
patient was otherwise negative 

Operation, October 22, 1910 An mtcrscapulothoracic ampu- 
tation of the right arm w r as done The tumor was found to 
spring from the under surface of the scapula, it was not adherent 
to the chest wall, and did not involve the bone The patient 
made an uninterrupted convalescence and left the hospital twelve 
da\s after the operation He had gained in weight , he no longer 
suffered from fever and night-sweats, and felt much stronger 

The pathologist icpoitcd that the tumor w’as a spindle-celled 
sarcoma, show ing areas of cv Stic degeneration Itw as encapsulated, 
did not involve the bone, apparently originating in the soft parts 

The important features to bear in mind in connection with 
this operation, Dr Hartley said, were shock and hemorrhage 
Death was usually due to .shock, with or without hemorrhage 
lo prevent the occurrence of shock, both Cushing and Crile 
recommended injecting the none trunks with cocaine In Dr 
Hartley’s case, no such preliminary injection was made, the only 
precaution taken being that he waited for complete anesthetiza- 
tion before dnision of the ncr\cs Bloodless dissection of the 
tissues was the best guarantee against shock This was his fifth 
case of mtcrscapulothoracic amputation with four operative re- 
coveries There was one death within tv entv -four hours after 
operation One patient was alnc three years -tfter operation, 
when he was lost sight of 
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York Hospital, with lesults similar to those found m 1902 The 
fluid was slightly turbid, alkaline to litmus, specific gravity 1006 
Examination for ferments revealed the fact that amylase was 
present, trypsin and trypsinogen absent, lipase doubtful, but prob- 
ably absent, and erepsin, if present, was in very small quantity 
From the number of years the fistula has existed, and from 
the presence of the stone, it is likely that it will remain permanent 
In that respect it is a record case, as the fistula is now twelve 
years old — 111 fact, it is the oldest one on record X-ray picture 
shows clearly the stone, situated apparently near the tail of the 
pancreas Dr Murray said that the above was first reported in 
American Medicine, June 25, 1902 

The second patient was a female, 48 years old, who was 
admitted to the New York Hospital on May 30, 1909 Of the 
family history, the only noteworthy point was that several mem- 
bers on hei mother’s side died of diabetes Three months 
previous to admission the patient began to experience attacks 
of intermittent pain in the epigastrium A month later the pain 
became more or less continuous, and was combined with a throb- 
bing sensation in the epigastric region Shortly afterwards a 
small mass was noticed by the patient in the region of the 
stomach Since then this mass had gradually increased m size, 
and pain in the back, radiating down the thighs, was complained 
of Appetite was lost, and nourishment, even in small quantities, 
caused great discomfort The bowels were constipated, and the 
patient steadily lost weight and strength On admission, she 
was 85 pounds under her ordinary weight 

Aside from the abdominal signs, the physical examination 
was unimportant The abdomen was soft, rigidity was absent, 
and there was no tenderness on pressure In the epigastric re- 
gion there was a slight prominence, with apparent pulsation, and 
on palpation there was found a firm mass, about the size of a 
cocoanut The pulsation was transmitted and not expansile 
When the patient was lying down, a bruit and transmitted heart 
sounds were heard, but m the erect position they disappeared 
No heart sounds were heard m the back Percussion over the 
mass was tympanitic, and on inflating the stomach with air, the 
tympanitic area was increased downwards and the stomach ap- 
peared to be in front of the tumor The urine showed a slight 
increase m urobilin and was negative to the Cammidge test 
There was free fat m the stools 
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lube was inserted into the c}st, and the abdominal wound was 
closed down to its lower angle, where the drainage tube was 
situated Slight reaction followed the operation, and convales- 
cence was soon established For about ten days, discharge from 
the cyst was profuse and necessitated a frequent change of 
dressings The convalescence, however, was uneventful , the dis- 
charge gradually lessened, and in the latter part of June the 
patient was discharged, wearing a small drainage tube The 
fistula was about five inches m length, and passed downwaids 
into the left hypochondrium The pathologist reported that the 
fluid removed from the cyst was alkaline, with a specific gravity 
of 101S, it was opalescent and contained free fat, cholestenn, 
and leucocytes It emulsified fat, changed starch into glucose, 
and digested albumin 

For a year after the operation, a small rubber drainage tube 
was worn, but owing to the steady contraction of the wound in 
the abdominal wall it was necessary to substitute a straight silver 
tube, about three inches m length This prevented any retention of 
secretion, was worn without discomfort, and two small daily dress- 
ings of gauze were sufficient When, however, the patient became 
excited or nervous, the discharge from the sinus was much in- 
creased , at such times frequent change of dressings was necessary 

During the following three years the local condition remained 
about the same, the dischaige continued, and repeated attempts 
to close the fistula by cicatrization were unsuccessful The gen- 
eral condition of the patient, however, was very satisfactory 
She gained in weight and strength, and suffered from no disor- 
ders of digestion In 1902, a chemical examination of the dis- 
charge was made by Dr Gies, Adjunct Professor of Physiologic 
Chemistry of Columbia University, and he pronounced the fluid 
as similar to a simple transudate It contained a minimal pro- 
portion of solid matter, a maximal proportion of water, and little 
or no pancreatic enzyme In 1906, by means of a probe, a 
small stone was felt l)ing near the bottom of the sinus It was 
of hard consistency, and seemed to be impacted in the wall of the 
sinus It was too large for extraction This stone has grad- 
ualh increased m size and at present is about as large as a white 
walnut As the patient feels perfectly well and suffers no m- 
comemcnce from the daily dressing, she declines an operation 
for the removal of the stone Recently, a second chemical ex- 
amination of the fluid was made m the laboratory of the New 
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gangrenous spot healed, and the patient was discharged, much 
improved, on October iS, 1910 Since that time the sinus has 
completely healed, the patient has gained in weight and strength, 
and she soon expects to resume her work as a nurse 

The diagnosis in this case, Dr Murray said, was made from 
the history of the attacks of epigastric pam, and principally from 
the fact that the tumor was behind the stomach It should be 
noted that the urine was negative to the Cammidge test The 
post-operative history was of interest, as diabetes had developed 
since the operation, and it was probable that chronic pancreatitis 
existed and perhaps had some etiological bearing on the formation 
of the cyst The prognosis was fair, but if improvement did not 
continue, drainage of the gall-bladder might be of use, as this 
measure had apparently cured cases of chronic pancreatitis 

The third patient was a boy, nine years old, who was admitted 
to the Hudson Street Hospital on May 19, 1910, half an hour 
after he had been run over by a delivery wagon On admission, 
there was slight shock, and upon examination the abdomen was 
found to be distended, rigid, tympanitic, and painful to pressure 
over its lower part A small fragment of bone broken off from 
the crest of the ilium was easily felt The boy was carefully 
watched for some hours, and as there was apparent increasing 
dulness in the flanks, it was deemed wise to explore the abdomen 
Through a three and one-half inch incision, a little to the left 
of the umbilicus, the abdominal cavity was opened and explored 
No rupture of the small intestine was found, but at various points, 
small ecchymotic areas of its wall were noticed The mesentery 
was uninjured, and m the right gutter, under the liver, a small 
amount of free blood was sponged away 

Recovery from the operation was uneventful, and the patient 
was discharged about three weeks after the accident After leav- 
ing the hospital there was loss of weight and strength, the 
abdomen became gradually distended, and the patient complained 
of a feeling of weight in the upper part of the abdominal cavity 
His appetite was lost, all foods disagreed with him, and he was 
rapidly losing strength 

When the patient was re-admitted to the hospital, on June 
25, 1910, he was emaciated and anaemic m appearance, but there 
was no fever nor elevation of pulse The epigastric region was 
much distended, and on palpation a tense mass could be felt 
It gave the impression of being cystic and extended across from 
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A diagnosis of pancreatic c>st was made, and the abdominal 
ca\ity was opened through a 5-inch median incision in the epigas- 
trium Upon exposing the stomach, the tumor was found to he 
behind it, presenting through the gastiohepatic omentum The 
tumoi felt tense, nodular, and cystic m places, and the pulsation of 
laige vessels in its walls was noticeable A small incision was made 
111 the gastrohepatic omentum, the c\ st exposed, and after proper 
gauze packing in the peritoneal cavity, the sac was incised between 
tw T o clamps, a suction tube introduced, and 32 ounces of a 
reddish-yellow fluid w r eic withdraw, n Exploration of the cjst 
cavity wutli the fingci located its point of origin in the centre of 
the panel eas and a little to the light of the median line A rub- 
ber drainage lube piolected by gauze was inserted into the c}st 
cavity, and the abdominal incision was closed dowm to the point 
where the tube emerged The laboratory reported that the fluid 
removed was reddish-brown in color, faintly alkaline, wntli a 
specific giavit) of 1012 Microscopically, it contained blood- 
cells and epithelial cells, showing fatty degeneration, and as it 
contained albumose, the test for proteid ferment w’as unsatisfac- 
tory The specimen sent to the laboratory w r as insufficient in 
quantity to permit of a satisfactory test for the other ferments 

Convalescence was uneventful, and patient w'as discharged m 
the latter part of July, wearing a small drainage tube, which dis- 
charged a seropurulcnt fluid in small amount After a month s 
vacation, the patient lcsumcd her duties as an obstetric nur^e 
until November, wdien, on account of nervousness and weakness, 
she took a rest until February, 1910 During this month, inter- 
ference with drainage caused a rise of temperature of a few da\s’ 
duration, followed b\ a free discharge of pus through the tube 

In March, 1910, a small gangrenous spot appeared on the 
right foot, which gradually increased in size and resisted all local 
treatment In Jill), poljuna appeared, large quantities of urine 
being voided daih, there was great thirst, and the patient suf- 
fered from intense pruritus vulva: In September •die entered the 
medical wards of the New Yoik Hospital for treatment of the 
diabetes Her urine was acid, with a specific gra\it\ of 1045 
It contained hea\\ traces of sugar and albumin, together with 
urates and calcium oxalate cr\ stals No acetone and no diacetic 
acid were present A slight purulent dischirge came from the 
c mus and m the ^tooN were found \er\ small globules of fat 

Under stable diet and medication improt ement began the 
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was a married woman, 26 years old, a native of the United States 
She was admitted to the New Yoik Hospital on May 25, 1910, 
complaining of cramp-like pains in the right lom radiating down- 
ward to the bladder and perineum She had had chills, fever, 
frequent and painful urination, with occasional attacks of hema- 
turia These symptoms had persisted for four months, and the 
pain had been severe enough to require the use of morphine 

Abdominal examination and palpation showed an enlarged, 
very tender, and freely movable kidney The patient had a slight 
rise of temperature every evening A cystoscopic examination, 
made by Dr Whiting, showed swelling, congestion and oedema 
of the mucous membrane of the bladder, most marked near the 
right ureteral orifice The urine from the left kidney flowed 
three times as rapidly as that from the right The urine from 
the right kidney contained pus, blood, and albumin, that from 
the left was negative 

The right kidney was removed on May 29, 1910, by Dr 
Eugene H Pool It was enlarged to about twice its normal size, 
and showed numerous cystic cavities containing bloody fluid and 
varying in size from 5 to 2 cm in diameter Throughout the 
remaining kidney substance were scattered large and small sub- 
rnaxillary tubercles The ureteral opening from the pelvis could 
not be found The patient made a rapid recovery and left the 
hospital apparently well 

On October 7, 1910, she was re-adnutted to Di Johnson’s 
service with the history that, while her general health had notably 
improved, she had suffered for several weeks from pam m the 
right groin and bladder, with fever and chilly sensations Upon 
abdominal palpation, tenderness was complained of along the 
course of the right ureter, and it was possible to feel a cord-like 
mass, the size of a man’s thumb, crossing the brim of the pelvis 
on the right side Examination per vagmam showed the presence 
of a similar mass connected with the bladder Tins mass was 
tender, fixed, and elastic 

A second cystoscopic examination made by Dr Whiting 
showed that the bladder was normal, with the exception of a 
congested, swollen area 1 cm m diameter surrounding the right 
ureteral orifice A bougie introduced into the orifice of this 
ureter met with an obstruction 2 cm from the outlet, no urine 
was obtained Urine obtained from the left ureter was normal 

On October 8, 1910, Dr Johnson made an incision six inches 
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one costal margin to the othei Light percussion ov er the tumor 
was tympanitic, deep peicussion revealed slight dulness In- 
flation of the stomach revealed gastric tympany above, to the 
right of its normal situation, and 111 fiont of the tumor 

A diagnosis of pancreatic cyst was made, and the abdomen 
was opened through a median incision starting one inch below 
the ensiform and terminating at the level of the umbilicus The 
stomach was found crowded somewhat to the right b} a large, 
cystic tumor of a pearl} appearance, which piesented between 
the stomach and transverse colon The peritoneal cavit} was 
walled off with gauze packing, the cyst was punctured with a 
trocar attached to a suction apparatus, and over a quart of clear, 
limpid fluid was evacuated On exploration of the cist canty 
with the finger, it was found that it was the cavity of the lesser 
pentoneum Behind, the pancreas could be distinctly felt, and, 
apparently, it was of noimal size and consistency The cavit} 
was drained with a rubber tube, and the abdominal wound was 
closed down to the point where the tube emerged The dis- 
charge was very profuse for the first three days, necessitating fre- 
quent change of dressings After this, it gradually diminished, 
patient making an uneventful recover} When he left the hos- 
pital, m the latter part of July, there was some discharge from the 
sinus, but the latter healed a few weeks later, and the present con - 
dition of the patient is most satisfactory He has gained in weight 
and strength, his digestion is excellent, and he is perfectly well 

Tins case, Dr Murra} said, was one of pseudoc}St of the 
pancreas, due to trauma, a condition which had been so well 
described by Kocrte Evidently the wagon in passing over the 
boy’s abdomen, caused a slight laceration of the pancreas, with 
some hemorrhage which escaped through the foramen of Wins- 
low. and was found in the right gutter under the liver Owing 
to the escape of blood followed by pancreatic juice into the lesser 
cavitv of the peritoneum, a mild form of peritonitis developed 
with closure of the foramen of Winslow In this way the 
eawt} became gradually distended, and formed the tumor which 
was found at operation 

TUBERCULOSIS Or THE URETER 

Dn. Alia \xdi:k B Johnson showed a case of tuberculosis 
01 the ureter m which he had removed the ureter five months 
alter nephrectomy for tuberculosis of the kidney The patient 
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While it seemed probable that the cause of the biliary obstruc- 
tion had now been removed, it was thought best to open the 
duodenum and try to demonstrate the patency of the common 
duct This was done by a vertical cut m the anterior aspect of 
the bowel, about an inch and a half in length The papilla was 
found and a probe introduced for a short distance, and upon this 
probe the duct was slit up for a quarter of an inch, flexible 
bougies were then passed upward towatd the liver, the largest 
size being No 14 F This appeared to be tightly grasped by the 
duct, and no larger instrument was introduced After this dila- 
tation, bile could be seen flowing freely into the intestine The 
bowel was then closed by suture, the rubber drainage tube being 
allowed to remain in the gall-bladder 

Following this operation, the patient’s fever and jaundice 
subsided, and his stools contained abundant bile His convales- 
cence was delayed by leakage from the wound in the duodenum, 
stomach contents and bile being noted in the dressings on the 
tenth day This fistula persisted for a month 

The patient left the hospital on October 27, and gradually 
regained good health He had, however, occasional fairly severe 
attacks of abdominal pain, but no jaundice 

TUBERCULOUS BURSITIS OF THE THIGH AND GROIN 
Dr Johnson presented a woman, 35 years old, who two years 
ago first noticed the presence of a small tumor in the left groin 
This had slowly increased in size, and had become so large that 
she had difficulty in walking on account of pain 

Examination showed the presence of a rounded, tender, elas- 
tic mass which presented on the anterior and internal aspects of 
the thigh, its upper limit extended to the fold of the groin, its 
lower limit about four inches below that level The tumor lay 
to the inner side of the vessels It was difficult to make out the 
nature of the mass 

Dr Johnson made a semilunar incision over the most prom- 
inent part of the tumor Upon dissecting up a flap of skin and 
subcutaneous tissue, it was found that the tumor lay beneath 
the fascia lata and between and partly beneath the gracilis and 
adductor longus muscles It was readily dissected out, and 
proved to be a sac with thin connective-tissue walls, about the 
size of a large goose egg The contents of this sac consisted of 
a watery, straw-colored fluid Behind and to the outside of the 
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long, above and paiallcl to Poupart’s ligament The muscular 
structures were divided, the peritoneum pushed tov\ard the 
median line, and the enlarged ureter exposed It was firml) 
adherent to the peritoneum, and about tin cc-quarters of an inch 
in diameter at its thickest point 

The ureter was icmovcd to a point about 1 cm from the 
bladder wall, where its lumen appeared to be obliterated The 
section removed was about eight inches long It contained 35 c c 
of creamy pus, with numerous tubercles 

The patient made a good convalescence, and left the hospital 
on November 7, 1910 She is now in good health 

CHRONIC JAUNDICE CAUSED BY PRESSURE UPON THE 
DUODENUM BY A BAND 

Dr Johnson showed a man, 22 years old, an Italian, who had 
been opeiated upon 111 another hospital three months before for 
laundicc At that time the condition was supposed to be due to 
gall-stones No gall-stones were found, however, Ins gall-blad- 
der was diained for a time, and he left the hospital after four 
weeks, apparently w'ell 

He w r as admitted to the New York Hospital on September 8, 
1910 Tw'o w'eelcs before that date he began to suffer from pain 
m the upper right quadrant of the abdomen, with fe\er, chills, 
and repeated vomiting He had become markedly jaundiced 
When Dr Johnson re-opened the abdomen, on September 10, 
1910, firm, dense adhesions w r ere encountered c\erywherc, oblit- 
erating the peritoneal cavity The gall-bladder w as exposed w ith 
some difficult) Palpation of the common duct failed to detect 
the presence of a stone The gall-bladder was opened and drained 
with a tube, and the rest of the wound w\as closed Very little 
bile escaped through the tube, and during the following ten days 
the patient became more and more deeph jaundiced His tem- 
perature ranged at night between 104° and 105° F , he suffered 
much pain in the upper abdomen and w r as unable to retain food 
Ills stools contained a \er\ small amount of bile On September 
20 Dr Johnson again opened the abdomen, and after a rather 
careful dissection, he exposed free!) the p)loric end of the 
stomach and the descending portion of the duodenum A \cry 
dense band of scar tissue could then be seen and felt extending 
hon?ontall) across the duodenum, just below the p)lorus, com- 
pressjng it firml) This band was dissected awa\ 
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tures presented as a boggy, blood-infiltrated mass, m which no 
anatomical features could be recognized A rubber tissue da.ru 
was spread out underneath the region of the pancreas, with gauze 
packing above it, which was brought out at the lower angle of 
the wound It seemed unwise to do more than this on account 
of the patient’s extremely poor condition An infusion was begun 
towards the close of the operation, which lasted about 25 min- 
utes Vomiting persisted for 30 hours after the operation, and 
delirium tremens seemed imminent on the third day There was 
a bloody discharge fiom the wound for seven days, and for ten 
days after this the discharge consisted of much necrotic tissue, 
with small blood-clots and a thick, mucoid fluid 

Several times it was reported that the stools contained a small 
amount of fat The urine was negative Attempts to determine 
the character of the necrotic tissue and the presence of a ferment 
in the discharge were inconclusive After the seventeenth day 
the discharge rapidly diminished, and by the fortieth day the 
wound had healed Since then patient had been in good health 

CASES ILLUSTRATING THE USE OF THE RECTUS MUSCLE 
IN DIRECT INGUINAL HERNIA 

Dr William A Downes, in connection with these cases, 
said the use of the rectus muscle for direct hernia was not new, 
Bloodgood especially having recommended its use in this class 
of cases, and Davis, of Philadelphia, had described a procedure 
very similar to the one shown 

Dr Downes said the essential features of the operation, as he 
had performed it in ovei 50 cases, were as complete removal of 
the sac as conditions would allow, in many cases the sac was 
divided into two portions by the deep epigastric vessels, one part 
above and external, an indirect hernia, and another below and 
internal, the direct portion In these cases the vessels should 
always be divided, thus forming one sac As a matter of fact, 
all indirect hernias should be explored by passing the finger 
thiough the neck and testing the condition of the posterior 'wall 
of the inguinal canal Frequently, a weakness would be found 
which was not suspected A frank sac might not always be pres- 
ent, but it was in just such cases where there was a weakness 
that recurrence took place, and in which the additional safeguard 
of rectus transplantation was indicated 

After the sac had been disposed of, the internal oblique and 
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sac another and much larger one was found !>ing behind the 
adductor longus and pectmeus muscles, its superior aspect occupy- 
ing the thyroid foramen This sac was also enucleated with the 
hand. It w r as about the size of a large, closed fist, and contained 
thick, creamy tuberculous pus Its walls w’ere thick and fnm 
Pathological diagnosis, tuberculous bursitis Priman union 
occurred in the wound, and the patient w r as now quite w r ell 

HEMORRHAGIC PANCREATITIS (RECURRENT) 

Dr Eogi:nc Ii Pool presented a man, 43 years old, who was 
admitted to the House of Relief on October 14, 1910, in the sei- 
vice of Dr. Fiank Hartley He complained of severe, ciamp-like 
pains m the epigastrium, which had begun suddenly about twenty- 
four hours before admission, three hours after eating, and had 
soon become intense and almost continuous He felt nauseated 
fiom the onset of the attack, but had vomited only once He 
had moderate diarrhoea during and previous to the attack 

ITc stated that in January, 1908, he had had an almost identical 
attack At that time lie enteied the J Hood Wright Hospital and 
w'as operated upon by Dr How’ard Collins The operative find- 
ings w'ere said to have been typical of acute hemorrhagic pancrea- 
titis, fat necrosis, etc He made a slow’ but complete recoven 
Tlic patient had dysentery in 1899 after returning from Cuba 
lie had been a heavy drinker for years, and in recent years had 
suffered from morning retching Othenvisc the details of his 
past history were unimportant 

The main features of his physical examination were evidence 
of great pain and tenderness m the epigastrium, and very marked 
muscular rigidity in the upper part of the abdomen There w r as no 
distention nor dulness Patient appeared to be extremely weak 
the extremities were cold pulse 90 and feeble, temperature sub" 
normal, 97 6° , respirations, 40 to 50 White blood-cells numbered 
28,000, with 86 per cent of pohmorphonuclears 

Dr Pool operated at once under ether anaesthesia A median 
epigastric incision was made to the left of the scar of the former 
incision Adhesions of omentum to the parietal peritoneum were 
cut between ligatures and the stomach and trans\erse colon were 
displaced upward with some difficulty In the space thus exposed 
there was a large amount of b!ood\ fluid winch was mopped 
dr\ The trans\er c e mesocolon, pancreas, and neighboring stmc- 
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hernia ? If the operator was able to bring over the conjoined 
tendon and suture it to Poupart’s ligament, as he evidently did, 
wherein lay the advantage of bringing over the rectus muscle first? 
If the conjoined tendon could be brought over, he did not quite see 
what the advantage was of putting in a layer of interposed muscle 

Dr Moschcowitz said that direct hernia was not nearly as 
common as the indirect, and the cases of the former that he had 
seen were those where the opening lay towards the median line 
Another point of importance in connection with direct hernia was 
to do the operation zvith transplantation of the cord 

Dr Johnson said that in the very cases where direct hernia 
occurs, the conjoined tendon was usually a very feeble structure, 
while the transversahs was scarcely worth mentioning at all 
The very reason why this form of hernia occurred was that the 
internal oblique was inadequate, as had been pointed out years 
ago by Dr Blake The point where the hernia occurred was not 
so much outward, but close to the median line and to the spine 
of the pubis, and it was there that we could utilize this strong 
rectus muscle, whereas the other structures m these cases were 
hardly worth utilizing at all 

Dr Charles N Dowd said he had practised the method de- 
scribed by Dr Downes m five or six cases, and had found it very 
practical It certainly gave a re-inforced layer of protection, and 
presented great advantages in the cure of these direct hernias 

Dr L W Hotchkiss said he had used and taught essentially 
this method of operation in direct hernia for several years, and 


he thought Dr Downes’s point was well taken and a very im- 
portant one The combination of the direct with the indirect 
form of hernia he had found not at ail uncommon He brought 
over the rectus muscle and transplanted the cord in practically 
all old direct hernias in elderly men 

Dr Moschcowitz said that he had not the slightest doubt that 
the operation, as carried out by Dr Downes, was a good and 
proper one, he questioned merely the absolute necessity of the 
procedure The speaker said that in order to convince himself 
that it did not make any essential difference whether we used 
any muscle at all in these operations, he had, during the past 
three years limited himself to bringing down the aponeurosis of 
the external oblique, using no muscle at all, and thus far he 
had never observed a recurrence in any of the cases where this 


was done 
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transversahs were held up b\ a. small, blunt iclractor placed 
at the internal ring - , and these muscles were followed down and in 
until the}' joined the transvei sails fascia at the outer margin of 
the rectus The sheath of the rectus, formed In these structures 
at this point, w'as opened, and the muscle was exposed down to 
its pubic attachment Tliiec sutures of kangaroo tendon were 
now' taken between the outer maigm of the muscle and Poupart’s 
ligament, which had been completely freed and exposed by proper 
retraction The sutures should be placed from bclow r upward, 
and about one-half to three-quarleis of an inch apart A fourth 
suture might be necessary After all sutures were placed, gentle 
ti action should be made, drawing muscle and ligament well to- 
gether, and while thus held by an assistant, the sutuies should be 
tied m the order of their insertion 

In lus earlier cases, Dr Donnies said, the aponeurosis of the 
rectus w f as split on its upper surface, turned down with the 
muscular fibres, and sutured to Poupart’s ligament, but in a 
number of instances the lower pait of the muscle w r as found to be 
so thin that this incision w r ent through, and when the sutures 
were tied, a weak area, triangular m shape, w T as left in the muscle 
The retractor w’as now' removed from beneath the internal 
oblique and transversahs muscles, and the usual Passim operation 
performed from above downward the sutuies catching Poupart’s 
ligament just superficial to and between those of the first row 
The external oblique was then closed m the usual way It 
would thus be seen that there w r cre three distinct layers, and 
not only the weak but the often absent posterior wall of the in- 
guinal canal had been strengthened as it could be done in no other 
way The cord was alwajs transplanted Frcquenth, the cremas- 
ter muscle was so tlnn and frayed that it had best be cut awa\ 
at other times it was thick and strong, and it then should be in- 
cluded in the sutuies uniting the rectus with Poupart s ligament 
All of lus cases, the speaker said, had healed In priman union, 
and thus far the results had been umfoimh good Ten had been 
followed for more than one \ ear One case which be showed, 
was operated upon in Noe ember, 1909. for double direct hernia 
T he patient’s occupation was that of a prize fighter, and In. stated 
that be had felt like a new man since the operation In this case, 
the epigastric ecsscls were dieided on both sides 

Da A Y Moschcowitz asked Dr Downes where. n the ad- 
\ ante go of this method of operating la\ m the cure of direct 
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was slightly distended, and no respuatory movements were pres- 
ent In the midline, above the navel, there was the scar of a 
previous operation, and about the centre of this there was a slight 
hernial protrusion which was reducible The abdomen was rigid 
and tender, and there was definite muscular spasm, all the symp- 
toms being most marked m the right lower quadrant There was 
dulness m both flanks, the mobility of which was not determined 
owing to the severe pain complained of by the patient A blood 
examination showed 18,000 leucocytes, with 80 per cent of 
polymorphonuclears 

Inability to speak the patient’s language and the definite exag- 
geration of the signs in the right lower quadrant led Dr Hitzrot 
to make the usual appendix incision Upon opening the peri- 
toneum, an odorless, mucoid fluid gushed out The appendix 
was found to be normal Exploration of the abdominal cavity 
through the appendix wound showed an abnormality of the in- 
testines m the upper abdomen A second incision was made 
through the old scar, exposing the scar of a healed ulcer on the 
anterior aspect of the stomach, about 1 cm from the duodenum 
The omentum and transverse colon were then drawn out of the 
abdomen, revealing a Roux gastro-enterostomy, with a perfora- 
tion in the jejunum on its anterior surface just distal to the line 
of suture to the stomach, through which intestinal contents 
oozed The perforation was closed by a purse-string silk suture, 
and the line of closure reinforced by a few plain catgut Lembert 
sutures The peritoneal exudate was then sucked out and the 
upper wound closed m layers without drainage A dram was 
placed in the pelvis through the appendix cut, which was then 
closed m the ordinal y manner 

The patient made an uneventful recovery, excepting for a 
right-sided pleurisy, which developed on the fourth day He 
was discharged on the twenty-first day, with the wounds healed 
It was subsequently learned through an interpreter that the 
patient was operated on seven years ago m Santiago, Spam, for 
" dilatation of the stomach ” 

Dr Morris, discussing Dr Hitzrot’s case of perforating ulcer 
of the jejunum, said that if the ulcer was the result of compres- 
sion ansemia due to angulation of the gut, it was a comparatively 
simple matter for explanation , if, on the other hand, we had to 
deal with an ulcer of the jejunum occurring such a long time 
after an operation on the stomach by which the gastric contents 
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Dr Parker Syms said lie would like to mention what to 
him, at least was a new factor m the production of direct hernia 
He recentl} saw a Russian who had a direct hernia which had 
been purposely produced by a surgeon, the object being to render 
the subject unfit for military service The hernia had been pro- 
duced by the finger mvaginatmg the scrotum, just as one exam- 
ines an inguinal hernia The finger had forced a direct opening 
just below the external ring 

Dr Downes, in closing, said he was convinced, with Dr 
Johnson, that the internal oblique and transversahs were of little 
or no service m the closure of this form of hernia The indi- 
cation for the use of the rectus muscle was the weakness or 
absence of the combined low r er portion of the internal oblique 
and tiansvcrsahs , that is, when the posterior wall of the inguinal 
canal was wanting The best illustration of the fact that the 
usual methods of dealing with this type of hernia w r ere insufficient 
was the number of recuirences that w r as seen Personally, he 
had opeiated on probably twenty such case* during the past }ear 

FRACTURE OF BOTH BONES OF FOREARM, BONE PLATING 

Dr William A Downes presented a man, 35 >ears old, 
whose arm was caught in a belting six weeks previous to coming 
under lus observation on December 27, 1910 There was marked 
o\ cr-riding of both bones, woth moderate side union of the ulna , 
none of the ladms A four-inch incision was made on the ulnar 
and radial sides of the posterior surfaces, and Lane bone plates 
applied More than an inch had to be remoied from each bone 
before they could be properly adjusted Very good position was 
finalh obtained, as shown by X-ray Dr Downes said the patient 
was shown at this time, four weeks after the operation, m order 
to call attention to the value of the plates m this class of casec 

PERFORATED ULCER OF THE JEJUNUM SEVEN YE \RS 
AFTER ROUX GA.STRO-ENTEROSTOMY 

Dr J\mes M Hit/rot presented a man, 26 }e?rs old, wdio 
wa^ admitted to the Xew York Hospital on August 26, 1910, 
complaining of acute pain m the abdomen of two da} s’ duration 
Hie pain, which was at first diffuse, subsequently became 
localized m the right lower quadrant The patient had vomited 
once about eight hours befoie admission IJis temperature was 
201 , pulse 140, small and casih compressible The abdomen 
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Operation Under gas, the summit of the abscess was ex- 
cised, and the abscess was found to be in the deep fascia overlying 
the muscles, but not extending below it The cavity was cauter- 
ized with pure phenol and tincture of iodine, and packed with 
gauze saturated with a i per cent solution of iodine m glycerine 
The wound healed in the course of two months , the patient had 
since had no further symptoms, and was now entirely well 

Subsequent cultures and animal inoculation gave the same 
result as that found at first 

(Bacteriological and animal experiments were made by Drs 
Elser and Symmers, to whom Dr H itzrot acknowledged his 
indebtedness for the reports above ) 


OSTEOMYELITIS OF THE RADIUS, POST-TYPHOID 

Dr Hitzrot presented a young man of nineteen who was 
admitted to the New York Hospital, in the service of Dr Frank 
Hartley, on October 19 1910, with acute appendicitis, for which 
he was operated upon and a large appendix filled with pus was 
removed His recovery was uneventful He gave a history of 
typhoid fever one year ago, and three months before his attack 
of appendicitis he noticed a swelling over the lower end of the 
right radius, which had steadily but very slowly increased m size 
It had caused him very little pain, and his medical attendant had 
advised him to let it alone There was no history of injury to 


the arm 

Examination showed a swelling of the right radius about an 
inch and three-quarters above the styloid process It was very 
hard, not tender, and seemed to involve the entire thickness 


of the bone (Fig 1) 

Operation, November 2, 1910 Through a palmar incision the 
bone was exposed and the periosteum elevated, revealing a thin 
shell of bone At one point, reddish, gelatinous material had 
broken through the bone The outer shell of the bone was cut 
away with the rongeur, exposing a mass of reddish, yellow, gelat- 
inous material which was very friable, but which stripped away 
from the bone quite readily, leaving a clean, egg-shaped cavity 
This was bevelled down and sterilized by the application of tinc- 
ture of iodine, and the wound was closed It healed uneventfully 


m the course of ten days 

Pathological report, by Dr Elser The organism isolated front 
the abscess, tested on different media, proved to be a typica 



ABSCESS DUE TO GL \NDERS BACILLUS 


573 

had been circuited, that factoi might have some bearing upon 
the etiology of perforating ulcer It was m hue with the idea 
that he may have direct acid injur) of mucosa It is probable 
that acid irritation leads to submucous mfiltiation, and the tissues 
distended with interstitial mfiltiates are temporarily disabled and 
exposed to digestive and bacterial attack Such cases are prob- 
ably less frequent in occurrence than the one due to toxic injury 
of terminal aiteries of the legion, but the occuirencc of such a 
jejunal ulcci as Dr Hitziot described was significant, and had 
a meaning which we must not neglect to read 

Dr IIitzroi, replying to Dr Morris, said there was no angu- 
lation of the gut in the case he had sliowm The perforation lay 
perfectly free and the old line of suture was entirely intact The 
perforation was on the anteuor suiface of the jejunum, and there 
was quite a free space between the line of suture and the per- 
fection The parts bled freelv on incision, and there were no 
indications of local amemia 

ABSCESS OF THE FOREARM DUE TO THE GLANDERS 

BACILLUS 

Dr 1 In /rot presented a stableman, 28 years old, who came 
to the Out-Patient Dcpaitment of the New York Hospital in 
August, 1910 complaining of an abscess of the left forearm The 
sw oiling had appeared about four weeks before, and had increased 
slowlv in si/e It had caused him practically no pain, but re- 
cently had become quite soft No other swellings, no cough 
no coi vzanor nasal discharge There w ere occasional mght-sw eats 
Examination showed an abscess over the radial aspect of the 
upper third of the left forearm o\er which the skm w r as slighth 
reddened Thci c w as no surrounding oedema The abscess fluc- 
tuated and was non-pamful There were no enlarged epitrochlear 
or axillan glands There w r ere no abscesses elsewhere and a 
general examination of the patient was negative 

Owing to the man s occupation and the curious appearance of 
tlic abscess it was aspirated and some of the pus, winch v as 
thick and yellow in character, was injected into a male guinea 
pig, some was also planted on culture media and a smear was 
aEo made The smear showed large numbers of mononuclear 
cells with a fev broken-down pohnuclears, no bacilli Tnc 
guinea pig developed a double orchitis and the culture gave the 
Bcnllas walla m pure culture 
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could be used for various purposes other than the removal of 
peritoneal exudates, to which Dr Johnson had limited his remarks 
It could be used for the removal of the contents of echinococcus 
cysts of the liver, and for draining the gall or urinary bladder 
By this method the drainage was, so perfect that the skin was 
kept dry, avoiding irritation and secondary eczema Its adapta- 
bility for the purpose of removing mucus from the upper air- 
passages during anaesthesia had already been referred to, and it 
was also useful following operations about the throat, where 
it lessened the danger of aspiration pneumonia 

Dr George E Brewer said he wished to testify to the value 
of this apparatus About a year ago. Dr Kenyon had intro- 
duced a similar one at Roosevelt Hospital, connecting it with an 
ordinary water mam to secure the necessary suction force The 
results obtained with it had been very satisfactory, although thus 
far they had not employed it in cases of general peritonitis, but 
he intended to do so They had employed it in ordinary gall- 
bladder drainage and m the removal of cystic exudates, and it 
had also been found very useful for the removal of blood in 
operations on the Gassenan ganglion 

GAS CYSTS OF THE INTESTINE 
Dr P R Turnure showed a specimen of this condition 
The specimen consisted of about two feet of small gut taken near 
the junction of the jejunum and ileum The patient was a China- 
man, 57 years old, a laundryman by trade, who was admitted to 
Dr Johnson’s service at the House of Relief on January 18, 19*^ 
He gave a history of indefinite abdominal pam of several months 
duration, but at no time was he obliged to give up his occupation 
About eight o’clock on the day of admission he was suddenly 
seized with cramp-like pains in the epigastric region , he vomited 
and the abdomen rapidly began to swell He was brought to t le 
hospital in the ambulance at 3 p m , and upon admission he showe 
all the symptoms of a perforation of either the stomach or 
duodenum, and an immediate operation was decided on 

The usual incision was made, and upon opening the peritoneum 
a large quantity of gas escaped, and the entire cavity was foun 
to be distended with a serosanguineous fluid, which was almost 
clear Over a gallon and a half of this fluid was remove y 
aspiration The specimen shown by Dr Turnure presented itse 
m the wound At the time of operation, the hundreds of cysts 
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Uphold bacillus Agglutination le^ts with the patient’s blood, mi- 
croscopically and macroscopically, ga\e a positne Uphold reaction 

TECHNIC OF THE OPERATIVE TREATMENT OF \PPENDI- 
CITIS, WITH ESPECIAL REFERENCE TO THE TREAT- 
MENT OF PERITONITIS 

Dr Alexander B Johnson read a paper with the above title, 
for which see page 525 

Dr Murray, speaking of other conditions to which the method 
of aspirating the peritoneal fluids described by Dr Johnson could 
be adapted, said that it had been used to keep the mouth and 
pharynx free from mucus during anaesthesia It could also be 
employed to empty an ovarian cyst without any leakage of the 
cyst contents into the peritoneal cavity, and m case of papillary 
cysts the prevention of infection of the peritoneum by cyst con- 
tents is of vital importance In operations on the gall-bladder 
and the urinary bladder, the suction apparatus is veiv satisfactory 
in keeping the field of operation dry 

Dr Hit/rot presented a number of cases of appendicitis 
with diffuse peritoneal exudate m which the apparatus for cleans- 
ing the peritoneal cavity, as demonstrated by Dr Johnson, had 
been employed In all of these cases, free fluid, which was 
cloudy or frankly purulent, gushed out on opening the peritoneal 
cavity With the sucker, as described by Dr Johnson, the fluid 
was rapidly aspirated the chief aim being to cleanse the peri- 
toneal cavity with as little delays and traumatism as possible 
In fouiteen cases in the service of Dr Hartley treated by this 
method m winch the peritoneal exudate was examined, four gave 
the colon bacillus, two the Staphylococcus aureus, and eight were 
sterile In all of these cases the operation was done as soon 
as the patients entered the hospital, in five, this was from 36 
to 40 hours after the onset of the disca.se, m six it was from 
48 to 60 hours, and m three it w as three day's 

Dr Johnson said that Dr Frank Hartley had done more to 
develop this apparatus and perfect its me than any one else It 
was originally devised by Drs J H Kenyon and Eugene Pool 
Dr Hartley said that some years ago an article appeared 
m one of the French lournals describing a method of employing 
auction for the purpose of keeping the throat clean during anaes- 
thesia The speaker said the method attracted the attention of 
Dr. Tames H Kenyon and lumseK. and a month or two later 
v hh the help of a small pump thev fitted up this apparatus, vhicn 
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Stated Meeting held December 5, ipio 
The President, Dr R G LeConte, in the Chair 

VOLKMANN'S ISCHAEMIC PARALYSIS 

Dr John H Jopson presented a boy of eight years, who was 
brought to him about three weeks after sustaining a fracture of 
both bones of the forearm, which had been treated by the use of 
anteroposterior splints When the splints were removed, about 
ten days after the accident, pressure sloughs were found on both 
the flexor and extensor surfaces of the forearm Contracture of 
the fingers and hand quickly followed The contracture was 
typical of Volkmann’s ischaemic paralysis, viz , a fixation of the 
part due to shortening of the flexor tendons of the fingers There 
were unhealed ulcers on the flexor and extensor surfaces Two 
months later the boy was admitted to the Presbyterian Hospital 
On examination of the arm, the ulcerations were found to be 
healed That on the flexor surface was adherent to the subcu- 
taneous tissues The hand was held in a position of flexion and 
pronation, the fingers extended and abducted (Fig i) The 
hand could be moved about 30 ° When the fullest extension pos- 
sible was obtained, the fingers were flexed, when the hand was 
flexed, they were extended There was anaesthesia over the 
distribution of the ulnar nerve in the hand 

Massage and passive motion were used for the next two 
months without much improvement 

Operation five months after original injury An incision 
was made at the site of the scar on the flexor surface of the 
forearm, four inches long The tissues beneath were adherent 
and were separated The muscles were yellow m color and in 
a state of degeneration, brittle, and fibroid Both the median 
578 
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which are plainly apparent at the present time were at least three 
or four times their present size, and although many can still be 
seen to be pediculated, a far greater number were so attached 
at that time When punctured, these cysts promptly collapsed, 
with the escape of air The rest of the peritoneum was irregu- 
larly injected, opaque, and covered by a thin, slightly reddish, 
fibrinous exudate As the condition of the patient was very 
low, no more extended investigation was possible, and the wound 
was closed Death occurred at eleven o’clock that night 

At the autopsy, a perforated gastric ulcer was found in the 
lesser curvature near the pyloric opening The stomach was very 
adherent to the gall-bladder, and the perforation was just to the 
inner side of this mass 

Bouillon cultures from the abdominal fluid showed several 
varieties of bacilli Agar plates showed three varieties of colo- 
nies, namely, Piotcus, Bacillus lactis aero genes and B coh com- 
munis Anaerobic cultures taken from the cysts m the perito- 
neal cavity showed innumerable large Gram positive bacilli, which 
failed to grow under aerobic conditions The organism found, 
therefore, belonged to the anaerobic group It was, however, 
somewhat smaller than the Bacillus lactis aeiogcncs of Welch 

Pathological examination (preliminary report) Just outside 
of the longitudinal muscular coat (m the section) there was a 
conglomeration of cystic spaces, varying m size from / mm or 
smaller to about 4 mm in their long diameter These spaces 
were irregularly ovoid, separated in places by merely a thm 
connective-tissue wall, in other places by larger areas of tissue 
The walls were composed in the mam of longitudinally placed 
connective fibrils, the lining of the cysts showing a single layer 
of flattened endothelial-like cells Although for the most part 
h ing outside of and partly m the longitudinal muscular coat, the 
cysts had penetrated the circular layer in places, encroaching upon 
the mucosa The solid connective-tissue areas between some of 
the compartments showed an active proliferation of fixed con- 
nects e-tissue elements, and a moderate infiltration with lymphoid 
cells It seemed that the spaces above described might have some 
relationship to the lymphatics, inasmuch as some of them could 
be traced into enlarged channels not unlike lymph spaces 

These preliminary' examinations, Dr Turnure said, would 
*ecm to justify the belief that the condition was that known as 
gas cysts of the intestine ” 
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hand was almost absolutely that of ulnar paralysis The exten- 
sion of the proximal phalanges and the contraction of the distal 
and middle* ones was most typical of that which resulted when 
the ulnar nerve is injured It is believed that the injury of the 
median nerve does not cause so much trouble, because its dis- 
tribution in the hand, as far as motor influence goes, is com- 
paratively slight, therefore when the two nerves are injured, as 
was apparently the case m Dr Jopson’s patient, the contraction 
of the muscles supplied by the ulnar nerve overshadows that of 
the muscles supplied by the median nerve, and the consequence is 
the typical contracture of Duchenne On operation the muscles 
are found more or less bound together and the tendons to the 
nerves 

As regards the treatment, the most severe cases are at present 
almost hopeless, but there are a number of others not of the 
highest grade of seventy for which very much can be done, and 
the line of treatment is perfectly clear In the first place, one 
ought to lay back such a flap as will give proper access, and 
then follow the ulnar and median nerves down through the cica- 
trix, if necessary deliberately resecting them and uniting the 
ends again As regards the tendons, they should be separated 
and lengthened in the manner followed by Dr Jopson Advan- 
tage should be taken of the fatty tissue to slip it in between the 
tendons, and also the use of Cargile membrane may be resorted to 

The same condition identically is produced by injuries of the 
forearm, the result of machinery accidents, and the same treat- 
ment is applicable 

Dr James K Young said that something should be said of 
the manipulation in these cases m addition to the operative 
methods After the operation it is advisable to manipulate them 
after the method of Robert Jones, of Liverpool He showed in 
Washington this method, manipulating first the hand, holding the 
arm firm, and he claimed very good results In addition to the 
operative treatment such manipulation of the parts will very 
much improve the condition 

Dr John H Gibbon remarked regarding the technic o 
anastomosis of tendons and nerves, calling attention to a method 
to prevent the fixation of the nerve in scar tissue It is known 
that Cargile membrane and other kinds of material are used 
to prevent the fixation at the point of anastomosis, but it occurred 
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and ulnar nerves were imbedded m fibrous tissue, and adherent, 
thinned out, and atrophied as if by pressure, for a considerable 
distance m the lower third of the forearm, but above this point 
abruptly becoming of normal appearance 

Muscles and nerves were dissected apart, and myotomy and 
lengthening of the flexor subhmis digitorum and palmans Iongus 
were practised The flexor profundus was not lengthened, 
although contracted, this being deferred for a second operation, 
if necessary The forearm and hand were dressed upon a palmar 
splint 

This operation has been followed by some improvement 
There is an increased range of motion , the area of anaesthesia is 
lessening, and further improvement is hoped for, especially as 
the condition in which the nerves were found was one which 
would promise a gradual improvement 

Dr Jopson added that both the etiology and treatment of this 
condition have been the subject of considerable discussion, and 
the valuable paper of John Jenks Thomas, in the Annals or 
Surgery for March, 1909, contains an excellent review of the 
subject from these stand-points The principal theories advanced 
as to the causation are obstruction to the arterial supply , interfer- 
ence with the return venous circulation, and compression and 
injury of the nerves 

The latter is looked upon by some writers, including Thomas, 
as a secondary and contributing but not a necessary factor in 
its causation In over one-half of the cases sjmptoms of nerve 
involvement were present Tight bandaging is not always a 
factor in the etiology Whatever the cause, the changes in the 
muscles involved are very striking, both macroscopically and 
microscopically They are found to be }cllo\v in color, hard, 
contracted, the nuclei and transverse striations lost, and the 
conncctrve-tissuc elements increased 

Treatment is oftentimes unsatisfactory Operative measures 
include lengthening of the contracted muscles by plastic opera- 
tions on the tendons or, better still, upon the muscles, freeing of 
the nencs, and shortening of the bones b\ resection 

Dr Gwil\m G Du is said that lie bad seen some of three 
cases Personally he was inclined to think the nerves pla\ ? \cr\ 
considerable part in the deformity produced In the picture 
which Dr Jopson had passed around the position assumed b\ the 
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Dr Alexander For the last two years he had adopted this 
method of treatment, and the results obtained had been better 
and the length of time m bringing about the result much shorter 
Formerly it was his practice to put the knee up in plaster after 
wiring, taking the case oft in ten days or two weeks, after 
the removal of which passive motion was cautiously made He 
no longer uses plaster but treats as above stated 

Dn John H Gibbon said that in dealing with this subject 
Dr Alexander had looked at it from a distinctly modern point 
of view He had said nothing about the older ways of treat- 
ment, either the subcutaneous suture or the straight incision 
He believed this is the way it should be looked at The time 
has passed when, if the environment for operation is proper, the 
patient should be treated with a splint Of course care must be 
exercised in the choice of cases, for it is in the non-observance 
of this precaution that the mortality comes in It is plain that 
alcoholics, syphilitics, and others offering general contraindica- 
tion to operation should be excluded 

With regard to points of personal technic, his preference is 
for an incision going below the fracture at least an inch, for then 
in case infection should occur, it is not immediately over the line 
of fracture, and moreover if a refracture occurs, it is not a com- 
pound one He had only used a straight incision once and a 
silver wire suture but once He was very much impressed with 
Dr Blake’s article of some years ago on this subject, which em- 
phasized the fact that the rupture of the lateral ligaments was 
often the most important part of the lesion, from a pathological 
point of view certainly one of the most important, and should 
therefore receive particular attention He suggested suture of 
the lateral ligament and suture of the ligamentum patellae with- 
out suture of the patella itself Dr Gibbon had done this in all 
his cases recently The silver wire suture will not prevent a 
patella from breaking if it is going to break after a number of 
months It is, however, the most aseptic suture that can be 
used He sutured only the lateral ligament and the ligament 
over the patella. The mere fact that Dr Alexander says refrac- 
ture occurs late, usually after the eighth week, is against the use 
of non-absorbable sutures Although in his last few cases he 
had used no drainage, he believed it to be a good method not to 
put the sutures in too close or too tight — to allow a certain 
amount of drainage in this manner 
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to him in making an incision to take one of the big superficial 
veins and make a cuff from it He therefore resected about an 
inch and a half from one of the large veins, put it in salt solution 
until ready for it, then, resecting the nerve, slipped the cuff up 
on one end, brought the other end of the nerve up and sutured 
it, then slipped the cuff over the point of anastomosis Although 
the result obtained m this case (one of long standing) was un- 
satisfactory, he believed the use of the superficial \eins in this 
way would be a satisfactory method of preventing adhesions, 
which are so apt to occur at the line of anastomosis 

After performing this operation, he learned that some one else 
had thought of this method, although he had never heard of it 

Dr J Edwin Sweet called attention to a method of attaining 
the result desired by Dr Gibbon — the use of veins or arteries of 
animals, stretched over glass rods and hardened m formalin, the 
formalin removed by washing in water, and the preparation then 
boiled This method, suggested by Foramitti, has two ad\an- 
tages over the use of a fresh superficial vein the one, that differ- 
ent si 7 cs and lengths can be prepared and kept on hand, the 
other, that the tube thus prepared resists absorption longer than 
the fresh tissue, and would be less likely to become adherent m 
cither the nerve or the surrounding structures 

FRACTURES OF THE PATELLA 

Dr E G Alex \nder read a paper with this title, for which 
see page 508 

Dr Walter G. Elmer, with regard to the statistical showing 
that fractures of the patella w r ere slightly more numerous in the 
left knee, said that m the Hospital for Ruptured and Crippled 
Children m a series of several thousand cases of tuberculosis m 
which traumatism was supposed to play a part, 55 per cent had 
the right knee affected, another series was slightly in favor of 
the left knee In a recent medicolegal case, the counsel for the 
defendant and the -witnesses on that side took the stand that the 
injur) was greatly in favor of the right knee These figures arc 
-valuable as showing that such could not be said to be the case 
but that one knee w T as as likely to be the scat of injun as the 
other 

Dr John B Dewer said that his experience in the treatment 
of fracture of the patella agrees with the Mews expressed b> 
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him such treatment might stimulate the osteogenetic function of 
the bone, even as in unumtecl fractures 

Dr George P Muller reported a case of recurrent bilateral 
fractures of the patella, the patient was shown to the Clinical 
Surgical Society recently The left patella was first fractured 
m November, 1506, and was wired with silver wire in the usual 
manner, in January, 1907, a refracture of the patella occurred, 
and it was again wired In April, 1907, as a result of a misstep, 
the patient refractured the patella again and this time it was 
fastened with chromic gut and has since remained united In 
February, 1910, he fractured the right patella and on the ninth 
day after the accident this was sutured with chromic catgut and 
has since remained united The patient stated that m 1906, 
at the time of his first fracture, his brother was operated on in 
the German Hospital with a fracture of the right patella which 
was refractured in 1909 

Dr Muller had also seen a fracture of the patella caused by 
the kick of a horse, in which the lower half inch of the bone was 
fractured, without, as far as he was able to see, opening the 
joint The fragments were in fairly good position, the lower 
end being tilted somewhat backward, but owing to the fact that 
the patient was very insistent that he should be able to ride 
horseback without trouble in the future, he advised operation and 
fastened the fragments with chromic gut The patient was 
placed on a posterior splint for three or four days, a plaster cast 
was then applied, and on the tenth day he was allowed to walk 
on crutches The cast was removed three weeks after operation 
and the patient allowed to walk, but he complained of inability 
to raise the foot and toe-drag, and upon examination he was 
found to be suffering from paralysis of the external popliteal 
nerve The case was perfectly fitting and properly padded, and 
accordingly the speaker believed that the nerve was injured at 
the time of the accident with the kick of the horse 

In addition to the possibility of infection to the joint if the 
skin incision is placed immediately over the line of operation, as 
has been mentioned, it should be added that the scar in the skin 
is liable to adhere to the scar m the fascia and cause more or less 
trouble A wait of two weeks at least should be observed before 
attempting any motion It has been emphasized that the most 
important part of the operation is the suture in the torn aponeu- 
rosis and as fascial tissues are not very well vascularized they 
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Regarding the splint, after learning from Dr. Alexander what 
he had been doing, m his last case he took the splint off the 
second day, but the patient wished it replaced because he felt 
more comfortable with than without it 

If the fragments are exposed and the fibrous tissue is taken 
away, perfect bony union will result, and there is no necessity 
for keeping splints on for months Early motion is the secret 
of the ultimate success m these cases Those cases in which 
it is not employed ultimately get the same result but not so 
quickly. 

Dr Harry C Deaver said that the most important point in 
Dr Alexander’s paper was the after-treatment He had not 
used the plaster case for a fracture of the patella for six years, 
nothing but silver wire This fixes the fragment and makes it 
possible to begin passive movements early, often at the end of 
the seventh day. It is his rule to make general passive motion 
with light massage. These cases were able to get out of bed at 
the end of eighteen days and to flex their legs to a right angle 
shortly afterwards, and were discharged m four weeks 

He had had five cases in lus private practice, and at the end 
of five weeks he considered each patient practically well He 
would not advise flexing of the knee very strongly at an early 
date without suture of the fragments with silver wire. 

Dr George G Ross had had one unfortunate experience so 
far as the incision for operation is concerned He had alwajs 
used the straight incision following Dr. Deaver’s practice, but 
after hearing a discussion recommending the horseshoe inci- 
sion, he had a patient, a stout woman, at the Germantown Hos- 
pital, upon whom he made a big wide horseshoe incision and wired 
the patella On the fifth or sixth day gangrene of the flap 
dc\ eloped, with infection of the knee-joint, and subsequent death 
of the patient He therefore became a little skeptical regarding 
the propriety of this incision He still believed the straight inci- 
sion gives ample room and does not jeopardize the blood supply 
of the superficial fascia 

Dr John H. Jopson said that there was one point which had 
not been brought out with regard to the use of silver wire, which 
he thought to be of importance Its use requires a drilling of 
the bone, which suture of the capsule does not. He former!) 
practised suture of the capsule alone, but in Ins recent cases he 
had drilled the fragments and used silver wire, as it seemed to 
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before, four days after her admission to the Polyclinic Hospital 
The large effusion of blood into the joint was washed out, the 
edges of the lacerated tendon and of the ligaments were trimmed, 
then the widely separated fragments of the transversely fractured 
patella were brought together through the fascia anteriorly and 
laterally of the patella The joint was fixed with a thin silicate 
of soda dressing re-enforced by a posterior thm splint of wood, 
and then interrupted catgut sutures for the integument 

After 39 days spent in bed, the splint was removed The bone 
was firmly united as shown by the skiagraph, the sutures were 
absorbed, and the joint had a fair degree of free motion Pa- 
tient can now walk with the aid of crutches, and it is reasonable 
to expect that she will soon possess normal use of the extremity 
Dr Emory G Alexander (in closing) said, with regard to 
the mortality, that although the two deaths make a large percen- 
tage m this series, he felt that with the great work being done 
by Dr, Murphy on the knee-joint, and the advance made by 
English surgeons, the technic is bound to improve, and that with 
these improvements will come a decrease m the mortality rate 
As far as drainage is concerned, he did not advocate it as a 
routine measure, but occasionally there will form an extra- 
capsular collection due to oozing which must be removed As to 
the comfort of the splint, with his patients it has always been the 
opposite, they saying that the pillow is much more comfortable as 
it allows of freer movement There is a certain degree of motion 
of the knee, about 5° or io°, which can be gradually produced 
without using the patella at all, and this is the motion advocated 
for the first few days, not forcibly flexing the knee The ma- 
jority of refractures occur after the eighth week, a point which 
shows the value of silver wire suture 

THE OPEN TREATMENT OF FRACTURES 
Dr Edward Martin made some remarks upon this subject 

FRACTURES OF THE SHAFT OF THE FEMUR WITH MARKED 

DISPLACEMENT 

Dr Richard H Harte read a paper with this title, for which 
see page 499 

Dr James K Young said that m the treatment of vicious 
and unumted fractures Lambott’s method is an improvement over 
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should be given time to firmly unite One does not, as a rule, 
allow patients operated upon for hernia to go about until the sec- 
ond week, and yet as a matter of fact there is less strain m these 
cases than in the flexion and extension of the knee-joint If the 
torn aponeurosis is carefully and accurately brought together, it 
does not matter whether one uses silver wire, copper wire, or cat- 
gut m the patella, or whether one docs not drill the patella but 
simply uses the mattress sutures of Blake or the circumferential 
suture Personally, he preferred to drill the patella, for the 
reason mentioned by Dr. Jopson, i c , that it may have some in- 
fluence m promoting bony union. The majority of surgeons ha\e 
found silver wire unnecessary, but if an operator gets good results 
with silver wire he should use it. 

Dr John H Gibbon remarked with regard to the horseshoe 
incision, that in all his early cases where he used the horseshoe- 
shaped incision he had no sloughing, but he realized it was W'rong, 
and since then his incision had been more semilunar He in- 
tended, when speaking before, to refer to a case of peroneal palsy, 
which he was sure was due to the splint The patient had had 
no plaster cast, he was a very thin man , he complained of great 
pain over the peroneal nerve When the splint was removed 
he had toe-drop, from which he very slowly recovered 

Dr A P. C Ashhurst said that if it was desired to get 
patients walking by the fourteenth day it was well to use silver 
wire, as union cannot be firm then On the other hand, if they 
can wear a removable plaster cast, and have massage bj an ade- 
quate masseur, with passive motion, it is sufficient to use chromic 
catgut for sutures 

A second point is that among 49 operations there were two 
deaths, a fact which should not be overlooked These operations 
were done in one of the best hospitals, with the best surgeons and 
best assistants and nurses Within the last few v, eeks there has 
been reported from Boston a series of arthrotomies for fatt\ 
tumors of the knee-joint The mortality from infection was about 
4 per cent Lucas-Championmere, who despises asepsis, swabs 
out his knee-joints with carbolic acid, and claims to haic done 
more than 80 operations for fracture of the patella without a 
single death Perhaps, therefore, the aseptic is not so good as 
the antiseptic method 

Dr Lewis W. Steinbach exhibited a patient operated upon 
for fracture of the patella who was operated upon six weeks 
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deceptive, and should never be used in court without the recogni- 
tion by all parties that an expert radiographer may make very 
deceptive pictures Such deceptive pictures are very likely to 
be made, unless the man who takes them knows the anatomy of 
the region and the probable site of the fracture before the 
exposure to the X-ray is made and takes plates in two planes 

Nature approximates symmetry in the skeleton, but hardly 
ever reaches it X-ray plates are an assistance in surgical work, 
but the results must be checked up by clinical examination, 
by inspection, palpation, etc He had long advocated the open 
treatment of fractures under special circumstances He was 
inclined to believe, however, that it is by no means true that 
the majonty of fractures should be treated by open method 
Many fractures of the femur, m addition to permanent traction 
to overcome shortening, need lateral support by plaster-of-Pans 
or other splints The cases which are particularly likely to 
require incision and open treatment are the fractures near the 
junction of the upper and middle third of the femur, where ever- 
sion and flexion at the hip-joint are liable to occur from the action 
of the psoas and lhacus muscles 

He had noticed in this discussion that the word plaster 
“ cast ” has been used a good deal as a method of treating frac- 
tures It is rather odd that surgeons are very apt to use this 
improper term The encasements which are often used in frac- 
tures of long bones should never be called “ casts ” They are 
not casts They are really moulds A better term instead of 
plaster cast is gypsum encasement or gypsum splint 

Dr George E Pfahler presented a skiagraph made two 
weeks before, showing the remarkable power of nature to unite 
fractures In this instance, the bones overlapped about one inch, 
and even then the sides of the two fragments were about half an 
inch apart Nature has bridged this gap When sending patients 
for examination, m dressings, the surgeon should mark on the 
dressings approximately the location of the fracture, so as to be 
able to bring the central ray over the line of fracture To 
determine the position of the fragments stereoscopic plates should 
be made, or two plates should be made at right angles to each 
other When this work is accurately done and properly inter- 
preted there can be no error 

Dr A P C Ashhurst said that the enthusiastic Mr Lane 
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the ParkhiH method It consists in the use of screws, which arc 
inserted directly in the bone without the use of the drill. The 
screws are drill pointed The fracture is held in place with 
special forceps, by which they can be placed in better position, 
the apparatus held together with a part outside the soft parts, 
and, as has been demonstrated by Dr Wills of Los Angeles, Dr 
Robertson of Warren, Pa , and others, the fractures may be 
accurately set and held during union After the apparatus has 
been in place for a time the screws may be readily removed by 
means of a key. 

Dr Gwilym G Davis said, relative to the method of approxi- 
mation, that plates alone do not play such a very large part m 
the approximations of these fractures In a bone which has big 
ends and is small m the middle, the ends are cancellous and 
the shaft is compact A fracture of the ends is almost always 
transverse, and therefore the displacement is not great and the 
necessity of marked fixation at the ends does not exist But 
in fractures of the shaft it is a different proposition Compact 
bone is to be dealt with, and usually a fracture through compact 
tissue is oblique In case of a trans\erse fracture m the shaft, 
a medullary splint should be used as Murphy has done As 
regards the method of separating the fragments, it can be done 
by bending them up. and the splint can be sprung into place In 
fractures of the shaft of the femur one cannot put on plates strong 
enough to hold them without the aid of outside force Here a 
plasler-of-Paris bandage or outside splints are strongly indicated 

Dr John B Roberts said that the speakers seemed to be 
more sure of the reliability of measurements of the low'er extremi- 
ties after fracture than he was. A good many years ago he and 
others measured the bare bones of the lower extremities, and 
found that in limbs never subjected to fracture there was a 
marked difference between uninjured femurs and tibire of the same 
mdnidunl With c\en a considerable difference in the length of 
the lower legs, whether it be in the femur or m the tibia, the 
mdiudml may walk with \cr\ little limp Personally he paid 
\cr\ little attention to measurement of the legs after fracture of 
the thigh, but depended upon bis eye as to the approximate amount 
of shortening, when he had the patient lying m bed with the 
P clu * c{rrj hht Although he used X-ray pictures for confirming 
the cur seal exznrnation, he realized that the\ mas be \er', 
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CHOLELITHIASIS — FOURTEEN THOUSAND CALCULI 
REMOVED AT OPERATION 


With a view of adding to the literature of gall-stone surgery, 
the following case is reported, believing that the very unusual 
number of stones found fully justifies its presentation 

The patient was an unmarried woman, aged 52 years, who was 
referred to me through the kindness of Dr George F Simpson 
Her family and personal history were negative 

Eighteen years ago she first experienced epi gastric pain and 
vomiting Pam came suddenly and disappeared suddenly No 
further trouble for months Then renewed attack with moderate 
pain and nausea but no vomiting About a year thereafter a 
third attack occurred similar to the preceding Then followed 
a period of quiescence lasting four or five years After this 
attacks recurred about every six months About eight years ago 
patient began having attacks every month, and noticed that there 
was a tendency for them to increase in severity, hold on longer, 


and return more frequently At times they would continue 
throughout the night Recently the attacks increased decidedly 
in frequency and severity Nearly always vomited No jaundice 
at any time Marked chronic constipation Pam at the ensi- 
form cartilage, or to the right, and when it radiated it would 
be around the right rib toward the inferior scapular angle. Dur- 


ing the last four years she lost 50 pounds in weight 

Operation In the presence of Dr Jacob Weber, Dr Paul 
H Greenleaf, of Lexington, Illinois, and with the assistance of 
Dr George F Simpson, the operation was performed at St 
Mary and Elizabeth Hospital An attempt to aspirate the bile 
by means of a trocar was made without success Upon withdraw- 
ing the trocar, it was found to be clogged with a number of sma 1 
stones The appearance of the gall-bladder being perfectly sym- 
metrical, it was not suspected that its distention was absolute y 
and literally due entirely to the stones It was incised and the 
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and some of his colleagues m England seem to think that the 
results without operation are intolerable Dr Harte and Dr 
Martin, however, believe that certain cases do very well without 
operation, and recommend operation only in certain selected 
cases. Two years ago with the aid of the interne at the Epis- 
copal Hospital, Dr Ashhurst traced six cases of fracture of the 
femur, including forty of the shaft, and they found that 60 
per cent of the fractures of the shaft got a perfect result, while 
32 5 per cent more, making 90 per cent in all, had no disability 
other than a slight limp It seemed to him that those who 
advocate operation in all cases might at least publish the results 
of operative treatment, and let it be seen if in as large a series 
of cases as excellent results as these can be obtained 

Dr Richard H Harte (in closing) said that he agreed with 
all the gentlemen who had spoken in discussing these papers, but 
he would like to ask why is it that in all cases of fracture of the 
thigh Dr. Roberts has shortening’ Is the broken leg always 
the short leg' 1 Of course it is known that there is a certain 
amount of asymmetry in the results, but the man who treats a 
broken thigh without careful and accurate measurements is not 
giving his patient the best chance for good results 

With regard to broken plates, the trouble is that the plates 
ordinarily used are tempered too high, for if properly tempered 
and made of good steel it should be possible to bend them double 
and back again without breaking them The old silver plates 
were far too easily bent and offered no support whatever 

Dr Ashhurst speaks of a perfect result What is meant by 
this term’ Dr Harte’s idea of it is a limb that is perfeeth 
straight, the patient walking without am limp, and no lrrcgular- 
ltj to be detected in the measurements These are difficult to 
obtain 

He emphasized that he did not ad\ocate that e\cry fracture 
of the thigh should be opened and plated, but he did think this 
procedure to be indicated m cases where there is difficult} in 
keeping the fragments in position 

The mortaht} m these accidents should not be as great 
as the} arc in opening and wiring the patella, because in tins latter 
operation there arc two complicating conditions, a little bens' 
to work on. and an opening into the jomt m the bods which 
is lea<t calcukted to take care of itself m infection 



592 


CORRESPONDENCE 


We have had a number of cases in which there were a very 
large number of stones removed The largest number we have 
counted was between five and six thousand 

(Signed) W J Mayo" 

“ The case in which I found the most gall-stones was that 
of a young man about 30 years of age who had 6780 stones from 
the size of half-a-gram of rice to twice the diameter of a pea 

(Signed) A J Ochsner” 

“ Answering your letter I beg to say, recently I operated upon 
a case of cholelithiasis, doing cholecystectomy, in which there 
were 2252 calculi 

( Signed) John B Deaver ” 

Sonte cases in which a large number of stones were removed 
post mortem are recorded by B G A Moymhan, “ Gall-Stones 
and Their Surgical Treatment," page 34, as follows 

“ Frenchs, in a woman sixty-one years of age, found 1950 
stones, Dunlop ( Lancet , 1878), in a woman of ninety-four, found 
2011, Morgagni 3000, Hoffman 3646, Lagenbuch 4000, Naunyn 
5000, and Otto 7802 ” 

August Schachner, M D , 
Louisville, Ky 


To Contributors and Subscribers 

All contributions for Publication, Books for Review, an 
Exchanges should be sent to the Editorial Office, 145 Gates Ave , 
Brooklyn, NY. 

Remittance for Subscriptions and Advertising and a usi 
ness communications should be addressed to the 

Annals of Surgery, 
227—231 South Sixth Street, 
Philadelphia, 
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stones removed. The wall of the gall-bladder was twice the usual 
thickness, but otherwise the organ was serviceable in its appear- 
ance. Some bile made its appearance at the close of the opera- 
tion The patient was discharged cured More than a year 
and a half has elapsed and there has been no return of the symp- 
toms. The volume of stones was so enormous that I detailed 
a responsible person to make an accurate count 

During the operation, it was estimated that at least 200 stones 
of small size were lost in the gauze surrounding the gall-bladder 
and in the act of transferring the stones to the receiver These 
were not included in the count. The total number of stones 
removed that were counted reached the sum of 13,832, and if we 
include those stones that were lost we would feel safe in sa>ing 
that the gall-bladder contained over 14,000 stones 

A careful search of the cystic and common duct did not 
reveal the presence of any stones 

The stones varied m size from that of a white mustard seed 
to that of a grain of corn Roughly speaking, about 75 per cent 
of the stones were the size of the mustard seed. The other 25 
per cent varied No stones were broken and all the small ones 
were distinct and perfectly formed 

Desiring to collect other cases in which an unusual number 
of stones were found, letters of inquiry were addressed to several 
operators The following answers are the result of this inquiry 

“ In answer to your letter I have much pleasure m telling 
you the greatest number of gall-stones I have removed from one 
patient is 2300 They were bilirubin calculi from a female 
patient, age 27, and were taken from the gall-bladder, cystic, com- 
mon, and hepatic ducts The next largest number was 1058, 
was a man, aged 51, the next 720, the next 607, and another 568 
In many cases I have removed numbers to correspond to these 
latter ones 

(Signed) A. W. Majo Robson " 

“ I have rcmo\ ed m one case o\ er 7000 stones from the gall- 
bladder, and o\er 3000 in another case from the common duct, 
m the latter case also there were se\eral hundreds left uncounted 
In both ca<=es, of course, all the stones were quite small 


(Signed) B G A Moynihan ” 



594 


JOHN H JOPSON 


method, as yet unheard of, while the reaction of the pleura to 
infection and to pneumothorax was as yet unstudied, except on 
clinical grounds Direct treatment of the bleeding lung was 
only mentioned as a last resort, and the introduction of a 
drainage tube and the establishment of lung collapse was a 
measure greatly in advance of any then m vogue True it is 
that already at least two cases of lung suture were on record 
before 1898, — one by Om bom 1 in 1884 for gunshot wound, 
and one by Delorme 2 m 1893 for stab wound, but both 
patients had died, and they were as yet without imitators 
Da Costa’s bold treatment of a case of secondary hemor- 
rhage from the lung by thoracotomy and a huge tampon was 
looked upon, and rightly, with the experience then at our 
command, as an achievement demanding great surgical cour- 
age Consider Stewart’s report in April, 1900, of a pyo- 
pneumothorax associated with fracture of the ribs, and judging 
from the symptoms either a laceration or rupture of the lung, 
and a “ tension pneumothorax ” Repeated aspirations failed 
to relieve, and opening of the chest and the introduction of 
a rubber drainage tube were finally practised, and successfully 
How would we then have considered Garre’s recommendation 
that thoracotomy be practised without loss of time and the 
wound in the lung sought for and sutured ? The ingenious 
Hopkins 3 had striven to devise valve systems of drainage 
for the air-contammg and the infected pleura, but these were 
as yet Wills-of-the-wisp, or as Harte sarcastically remarked, 
“ mechanical toys,” and perhaps are little more to-day 

With the passing of time, however, we have learned some 
things and unlearned others , and at least two cases of suture 
of the wounded lung are now on record by Fellows of this 
Academy, although both, we remark with regret, are ignored 
by the patriotic German authorities (Jopson, 4 Kelly 3 ) 

But in this field, we would again emphasize, the advances 
have been so rapid that authorities are soon outworn, and 
the articles on chest surgery in our best and most re- 
cently published systems miss many of the most vital points 
of the subject 
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RECENT ADVANCES IN PULMONARY SURGERY. - 

'< 

WITH SPECIAL RErCRFNCE TO DHTERrNTIAL PRESSURE AND WOUNDS 

OF THE LUNG 

BY JOHN H JOPSON, MD, 

OF PHILADELPHIA 

The great advances that have been made in pulmonary 
surgery within a short space of time are apparent to the most 
casual student We have been interested m glancing over 
the contributions in this field to the Transactions of this 
Society in the last twelve years, and it seemed to us of in- 
terest to contrast our attitude ten or twelve years ago. and 
that which we assume to-day 

Take, for example, the report by Dr R N Downs, Jr, 
m December, 1S98, of a case of stab wound of the chest, 
operated by Le Conte, whose investigations and views on this 
subject arc so well known and so respectfully quoted (except 
by some German authorities), and the discussion thereon par- 
ticipated in bj’ the lamented Willard, who years before had 
pursued careful experimental studies in lung surgery Le 
Conte and Willard had firm grasp of the physiological prob- 
lems encountered, but alas, the modem appliances for solving 
them were then, with the exception of the Fell-O’Dwwer 

* The \rsntnl Oration read before the Philadelphia Academj of 
bn,nr, 16, 1911 
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the heart, which he in this cavity outside the lungs are ex- 
posed to a pressure of one atmosphere, minus the force of 
elastic recoil of the lungs ” Howell defines mtrathoracic pres- 
sure, therefore, “ as intrapulmonic pressure, minus the elastic 
pull of the lungs, and since under usual conditions the mtra- 
pulmomc pressure is equal to that of the atmosphere, the mtra- 
thoracic pressure is less than an atmosphere by an amount 
equal to the recoil of the lungs ” This negative pressure is 
greater during inspiration than during expiration, being, ac- 
cording to Heynsius, equal to — 75 mm of mercury at the end 
of inspiration, and to — 45 mm of mercury at the end of 
expiration If by opening the chest wall and parietal pleura 
this negative pressure is abolished, the entrance of air into that 
side of the chest is attended by collapse of the lung, and 
pneumothorax results on that side 

Space forbids any extensive inquiry into the causes of 
dyspnoea and collapse which may attend pneumothorax That 
these symptoms are not always or even usually present in the 
human subject when only one side of the chest is opened is 
well known and long since emphasized by Matas, Trendelen- 
burg, and many others, and many successful operations con- 
firm the view that they may be absent or of but moderate 
gravity A dog is killed by wide opening of one pleural cavity 
unless some form of differential pressure is employed The 
thm and easily ruptured mediastinum is the animal’s undoing 
The rabbit can safely undergo the same operation without 
fear of collapse (Robinson and Leland 7 ); and it has been 
well said by them that some human subjects have a dogs 
lungs, and some a rabbit’s 

The margin of safety is not large enough to disregard 
the methods now at hand to guard against an alarming or 
fatal collapse, and to-day, in Germany at least, every large 
clinic has a positive pressure apparatus or a Sauerbruch 
chamber at its disposal (Wolf 8 ), no less than 35 clinics 
being so equipped at the beginning of the year 1910 (Robin- 
son 9 ) In this country, Meyer, Green and Janeway, Robin- 
son, Elsberg, Lihenthal, and others are equipped, and are doing 
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It has seemed to us that m considering these revolutionary 
changes, they embrace from an operative stand-point those 
measures aimed at overcoming the symptoms, at times appall- 
ing and always to be borne m mind, which may attend pneumo- 
thorax and lung collapse, and secondly, those pertaining to 
operative technic, as modified by the nature and resistance to 
infection of the pleuia and the thoracic contents 

We have undertaken a study of some recent literature on 
these general subjects, as well as on the special subject of the 
operative tieatment of wounds of the chest 

A buef review of the physiological conditions found in 
the lungs and pleura m relationship to mtrathoracic pressure 
as distinguished from lnlrapulmomc pressure may be useful 
and is necessaiy to a clear undei standing of the problems 
involved m a study of methods of differential pressure By 
mtrathoracic pressure is meant the pressure m the thoracic 
cavity outside the lungs, and which is present m the unopened 
pleura and mediastinum Intrapulmonic pressure is the pres- 
sure found in the air-passages and the alveoli At the end 
of both inspiration and expiration the intrapulmonic pressure 
is equal to atmospheric pressure, as these passages are at this 
time m communication with the external air During inspira- 
tion this pressure falls and becomes negative The degree 
varies with the degree of constriction m the parts above, 
especially including, under normal conditions, the glottis Dur- 
ing expiration the pressure rises Under normal conditions of 
quiet respiration these variations are not great — from 7 to 10 
mm of water as measured by the manometer If the glottis 
be closed, the variations m pressure are greatly increased, and 
these variations have a marked effect upon the heart and 
circulation (Howell 6 ) 

Intrathoracic pressure, or that present 111 the pleura and 
mediastinum, is always negative under normal conditions, 
that is to say, it is always less than the atmosphere The 
reason for this is, to quote Howell, that the lungs are smaller 
than the cavity which they occupy “ The lungs are distended 
to fill the thoracic cavity, and consequently the organs, like 
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positive pressure masks of Robinson and Tiegel, and lastly, 
the devices for direct insufflation through the larynx or 
trachea, of Fell, O’Dwyer, Doyen, Matas, Green, Volhard, and 
Meltzer 

That there is not any essential difference between the 
results obtained by the positive and negative pressure is 
acknowledged by many or the experimenters in one or the 
other field It would seem to be a case where indeed “ The 
ways they are many The end it is one ” 

While to Sauei bruch is due the credit for the tremendous 
impetus which his introduction of the negative pressure cabinet 
bearing his name gave to the study of the subject, and while 
it must not be forgotten that it was he also who pointed out 
that by a reversal of the position of the patient in his cabinet 
positive pressure could be produced, it would seem that the 
early pioneers m the field are to-day scarcely receiving the 
credit that is their due, and that we m this country at least 
should not forget that Fell, O’Dwyer, and Matas did yeoman’s 
service in the introduction and development of what is as 
truly a positive pressure method as any of the forms of ap- 
paratus of which we hear so much to-day A parent is 
naturally partial to his own child, and we find Fell 12 in a 
recent article again calling attention to the merits which his 
apparatus m its latest form possesses In the earlier forms 
of negative and positive pressure cabinets the mtrapulmonic 
pressuie was static, and the respiratory movements were de- 
pendent upon the patient himself While collapse of the lung 
was prevented, cessation of respiratory movements would 
quickly end fatally, and might easily result from paralysis of 
the respiratory centre, whether produced by poison or shock 
The ease with which Fell overcomes this danger 
by his method of forced respiration, varying at will the number 
of respirations from 5 to 50 per minute, following when de- 
sirable the autorespirations, and controlling the degree of 
collapse or inflation of the lung to suit the operator, makes him 
doubt the flexibility of the mechanism of the cabinets, or what 
Carrel calls the “ classical ” types of apparatus But with the 
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active clinical work. In plain words, haphazard surgery would 
seem to have reached its limit, and except in cases of emer- 
gency, the time is at hand when the surgeon doing thoracic 
work must equip himself accordingly 

A brief enumeration of the theories advanced m explana- 
tion of the dangerous symptoms of lung collapse is furnished 
by Wolfe, 8 Murphy and Garre seek the cause m an insufficient 
fixation of the mediastinal pleura, which flutters to and fro 
in respiration, hindering both inspiration and expiration, 
dyspnoea being more common than collapse in unilateral pneu- 
mothorax Rehn attributes them to a displacement of the 
mediastinum to the opposite side, causing a kinking of the 
larger bronchi, while Friedrich sees the cause of collapse m 
circulatory disturbances due to kinking of the great vessels 
If we add to these the view of Tiegel, 10 who believes that a 
deficiency of lung ventilation and of oxygen is the chief danger 
m pneumothorax, which deficiency might be explained by 
either of the first mentioned theories, it furnishes us with an 
explanation of the successful action of the several methods 
which have been adopted to prevent a collapse of the lung 
and to maintain respiration, and thus meet the complications 
of accidental and operative pneumothorax 

Under the head of differential pressure, we include the 
several methods of prevention of pneumothorax and collapse 
of the lung 

Differential pressure has been tersely defined by Willy 
Meyer as a higher pressure within the lungs than outside of 
them As is well known, this is produced in one of two ways 
either by increasing the intrapulmonic pressure — the positive 
pressure method, or by decreasmg the atmospheric pressure 
on the surface of the lung — the negative pressure method 

Green and Janeway 11 divide the forms of apparatus for 
artificial respiration into four classes, and this classification 
will suit our purpose They are, first, those providing either 
negative or positive pressure, as the operator desires, the cab- 
inets of Sauerbrach and Meyer, second, the positive pressure 
cabinets of Brauer, Murphy, Janeway and Green, third, the 
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A more extensive description of these cabinets is super- 
fluous, but the large cabinet of Robinson, where the etherizer 
sits m the cabinet, connected by megaphone with the outside 
world, administering the ether m the ordinary manner except 
for the fact that the pressure in the cabinet is elevated to io, 
15, or 20 mm of mercury at will, the patient’s air passages 
free and under perfect control and inspection, and the whole 
interior fed with air by noiseless motor and ventilating pumps, 
certainly appeals to the imagination at least, as a wholly prac- 
ticable device 

The positive pressure masks are exemplified in Robinson’s 
smaller apparatus and Tiegel’s mask The description of 
Tiegel's 14 apparatus and a citation of the results obtained by 
Tiegel in Henle’s clinic 10 lead one to believe that the method 
he employs may yet be found the most practicable The 
apparatus is comparatively simple The mask is similar to 
that used m giving nitrous oxide, and can be quickly applied 
or removed Tiegel finds that the use of oxygen instead of 
atmospheric air has certain advantages It is not necessary to 
use the same amount of pressure as with air, 1 to 2 cm of 
water being sufficient in most cases of unilateral pneumo- 
thorax, higher pressure being reserved for cases of tracheal 
stenosis, double pneumothorax, threatened aspiration of blood, 
and for fully distending the lung at the conclusion of the 
operation The fact that the exposed lung is not fully dis- 
tended under low pressure renders manipulation easier than in 
the Sauerbruch method, for example, where the lung is kept 
m contact with the chest wall At the same time, while using 
oxygen, the breathing continues regular, and there is neither 
dyspnoea nor cyanosis Distention of the stomach, which has 
occurred under the use of other forms of positive pressure, 
is avoided (he cites a fatal case of Kuttner’s) The pressure 
supplied from an ordinary oxygen cylinder takes the place of 
the pump with its complicated parts and liability to internal 
disorders The fact that his apparatus has been freely tested, 
not only on animals but m pressure stenosis of the air-pas- 
sages, and m stab wounds, rupture of the lung, and resection 
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impiovements which have been already obtained m some of 
these wonderfully ingenious and (although it must be said 
cautiously to avoid Meyer’s sharp criticism) complicated pieces 
of apparatus, rhythmic changes of pressure sufficient to aid 
the patient’s flagging respiration and to effect exchange of 
the air in the lung by its alternate collapse and distention 
can be readily obtained 

To pass on from this reference to Fell’s apparatus, which 
he has modified to meet the demands of both positive and 
negative pressure, to the consideration of the classical types of 
apparatus, the cabinets of Sauerbiuch, Brauer and Peterson, 
and their followers, and the masks of Robinson and Tiegel, we 
find that the mechanical perfection of these forms of apparatus 
has made great progress since Sauerbruch’s cabinet was 
presented m 1904 Meyer 13 and his brother have constructed 
a differential piessure cabinet which permits of the use of 
either positive or negative pressure, or a combination of the 
two, and which in the working out of details is the most per- 
fect form of apparatus from a mechanical stand-point yet of- 
fered Of course, the time requited for knocking down and 
transporting such a piece of mechanism practically renders it 
available m only one institution So, too, the positive pressure 
cabinet constructed under the supervision of Robmspn 9 for 
the Massachusetts General Hospital, while less elaborate, and 
much less costly, is also open to this objection But 
smaller and easily transportable devices are provided m the 
positive pressure cabinet of Green and Janeway, and the 
positive pressure masks of Robinson and Tiegel The cabinet 
of Green and Janeway permits of a rhythmic rise and fall in 
the pressure of the inspired air and ether vapor, a true arti- 
ficial respiration being carried on without any effort on the 
part of the patient, and it can be used for respiratory failure 
due to any cause The inspired air is warmed, thus over- 
coming an objection which has been urged against positive 
pressure, and the ether vapor is diluted The patient’s head is 
under perfect control, and the positive pressure around the 
patient’s head m the cabinet induces a degree of cerebral 
ansemia, which renders less ether necessary 
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plete , and strange to relate, overdosing with ether seems im- 
possible The lungs are distended, breathing is deep and 
regular, and interruptions of the current or reductions in pres- 
sure once or twice a minute permit temporary collapse of the 
lung, and aid in the diffusion of the gases 

With the aid of this simple apparatus Carrel 16 17 has done 
some of his most wonderful work on the lungs, the heart, 
and great vessels, and the oesophagus, and finds it perfectly 
satisfactory, while Elsberg 18 19 has modified and refined it 
by substituting an electric motor, blower, warming, and filter- 
ing apparatus, etc , to meet the exigencies of operations upon 
man, preserving, however, its principle Both he 19 20 and 
Lilienthal 21 bear evidence to its satisfactory action in varied 
types of cases It is perhaps but natural that this compara- 
tively simple mechanism should excite the fine scorn of 
Meyer , 22 who, in the discussion following its presentation, 
contemptuously termed it the “ blow-pipe method ” and op- 
posed its utility in anything but experimental work, viewing 
it as a backward step of fifteen years Some of his objections 
seem valid, while others have been met by the modifications 
already mentioned, which, as Meyer prophesied, rob it of some 
of its simplicity It is a true positive pressure method after 
all, as Janeway pointed out in discussion, due to obstruction 
to the backward flow of air It is not easy to pass a rubber 
tube unaided into the larynx of an adult, even for one who 
has had considerable experience m intubation, as we can vouch, 
and Elsberg uses a Jackson speculum The inter- 
ference with the toilet of the mouth and with instrumentation 
on the oesophagus may also militate against it , as may also a 
deleterious action of the air and ether vapor on the bronchi, 
if such be proven (Janeway) 

In closing the review of this part of the subject, it will be 
seen that, as said before, it is generally acknowledged that 
there is no great advantage of one form of differential pres- 
sure over the other, as far as our present knowledge goes 
Expansion of the lung can be maintained, and natural or 
artificial respiration preserved or practised by both methods 
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of the chest wall, has proved its practical value Experimental 
work on healthy dogs is, as Meyer says, different from opera- 
tions on sick people, and he quotes Tiegel himself as re- 
minding us that “ dogs do not drink, smoke, or stay out late 
at night ” 

This brings us to the last of the four methods of obtaining 
differential pressure, viz , that of direct insufflation through 
the larynx and trachea We have already alluded to the 
pioneer work of Fell, O’Dwyer, and Matas in this field Kuhn 
of Cassel, with his peroral intubation method, Dorrance, with 
his intratracheal pressure bulb tube, used m combination with 
the Matas clinical respiratory apparatus, Volhard and Robin- 
son, have all contributed something to this method, and m a 
measure paved the way for the reception of the method of 
Meltzer and Auer, 15 which comes to us with the stamp of 
approval of Carrel, and has been tested on the human subject 
by Elsberg and Lilienthal It is based on the following facts • 
The exchange of gases in the lung is maintained by a system 
of ventilation Internal respiration is the name applied to the 
exchange of oxygen and carbon dioxide in the tissues and the 
blood stream, and is dependent upon the flow of blood through 
the capillaries In external respiration the movement of the 
air is accomplished by inspiration and expiration Meltzer and 
Auer maintain an artificial respiration by imitating internal 
respiration, and supplying a constantly flowing stream of air 
under moderate pressure (15 to 20 mm mercury) in one direc- 
tion, which carries the air to a certain distance, the remainder 
of the distance being covered by diffusion aided by the cur- 
rents excited A tube two-thirds the diameter of the trachea 
is passed through the mouth, larynx, and trachea, down to the 
bifurcation, and then withdrawn a short distance The pres- 
sure is supplied in the original apparatus by a foot-bellows, 
the air is passed through an ether bottle, and the pressure 
measured, of course, by a manometer Like the masks, it is 
at once an artificial respiration and etherizing apparatus 
There is a backward flowing stream of air which keeps the 
larynx and pharynx free, and anaesthesia is rapid and com- 
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becomes an important and threatening condition Among 
the measures which favor such infection, Carrell includes 
handling with forceps and retractors, sponging, walling off 
with gauze, and the exposure of large surfaces to the air 
Hence the innovation he practises These are the covering 
of the lung with silk compresses impregnated with vaseline, 
to prevent evaporation and dicing of the tissues, and these 
covered in turn with thick flannel to prevent cooling; the ex- 
clusion of blood from the pleural cavity, and the avoidance 
of handling and sponging Moreover, the operating room is 
kept at a high temperature, and using these precautions, he 
operates successfully on the oesophagus, the lungs, and the 
pericardium, discarding many of the suggestions, appliances, 
and methods of technic found necessary by other experimenters 
in the same field 

The relationship of pneumothorax to infection, the loss of 
pleural resistance associated with its presence, and the added 
resistance afforded by complete closure and air exclusion, 
will be seen to be of prime importance m considering the whole 
question of operations on the lung, and more acutely, the 
question of drainage From our own slender experience it has 
always seemed that while the pleura was easily infected, and 
while drainage was usually followed by infection, it was rather 
quickly thrown off if the drainage was adequate But such a 
position is no longer tenable, if taken as an excuse for the 
use of drainage as a routine measure or even in cases of 
doubt Nearly all the statistics quoted by Matas, in his 
masterly article on heart wounds m Keen’s “ Surgery,” sup- 
port the view that a patient’s chances are better without pleural 
drainage, and a study of the more or less exhaustive papers 
on wounds of the lung, published within the last two years, 
from the clinics of Korte, Trendelenburg, and Brunner, con- 
firm this opinion Only by the restoration of the normal 
physiological conditions, m whole or m part, can infection 
be satisfactorily controlled 

The practical applications of these considerations in regard 
to technic leads us to the question of wounds of the pleura 
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Mention might be made here of the practical application to 
many lesions of the thoracic viscera, including the oesophagus, 
of both forms of pressure To which modification we will 
finally come, or whether one form will be found superior 
under certain conditions and another under other conditions, 
is still more or less an unsettled question, but that differ- 
ential pressure has come to stay is certain With Meyer’s 
universal cabinet he claims that exploratory thoracotomy is 
as safe to-day as is exploratory laparotomy, thus gratifying 
Friedrich’s wish, which statement, with certain limitations 
now to be taken up, may be considered true 

TECHNIC IN THORACIC SURGERY. 

The importance of a most rigid technic m all operations 
upon the pleura, and the direct influence of infection upon the 
operative results are now well recognized In both experi- 
mental and clinical work infection shares m importance with 
and outclasses pneumothorax as a most dangerous complica- 
tion This has been strongly brought out 111 an analysis of 
the deaths after operation m cases of wounds of the heart, 
454 per cent of which, according to Guibal (Matas 23 ), are 
directly due to septic infection of the pleura or pericardium 
or of both; in Stuckey’s 2 senes of cases of lung suture, in- 
fection was the most frequent cause of death The well-known 
experiments of Notzel show greater susceptibility of the pleura 
to infection than is the case with the peritoneum, although 
less than that possessed by the synovia of the joints The 
pleura possesses considerably more resistance when closed 
than m the presence of pneumothorax The cessation of 
lung activity associated with pneumothorax means disturbance 
of the circulation in both the blood and lymph channels, and 
the resistance of the pleura at once collapses 

Carrel, 1 " m a recent article on the experimental surgery 
of the thoracic aorta and the heart, reminds us again of the 
fact that we are m danger of forgetting, viz , that the bulk of 
so-called aseptic wounds are almost always slightly infected 
What would be a negligible infection elsewhere, m the pleura 
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libs, either to favor collapse of the lung - and thereby en- 
courage haemostasis (Le Conte), or to allow the escape of 
air under pressuie, in the latter case providing it with some 
valve mechanism to prevent admission of air from without 
(Hopkins, Tiegel), have both been advocated Thoracotomy, 
followed by evacuation of the blood from the pleura and direct 
control of hemorrhage, is the most recent and apparently the 
ideal method 

To Garre 24 of Komgsberg is due much of the credit 
for pointing out the urgent necessity in a certain number 
of cases for the institution of active surgical measures for 
direct control of hemorrhage from a wounded lung In this 
epoch-making article, read before the Thirty-fourth Congress 
of the Deutsches Gesellschaft fur Chirurgie in 1905, he 
presented the results of a statistical study of 700 wounds in 
the lung treated conservatively, dwelt upon the high mortality 
under such methods of treatment, and exposed some of the 
fallacies which had long influenced the treatment of these 
lesions He pointed out that the general mortality was over 
40 per cent , in ruptures of the lung, uncomplicated by other 
injury it exceeded 50 per cent , while stab wounds and gun- 
shot wounds in the antiseptic era exhibited a death-rate of 
38 per cent and 30 per cent respectively He also clearly 
demonstrated that antisepsis as ordinarily applied could not 
favorably influence the internal wound which opened the 
lung itself, that the small calibre jacketed bullet was as 
dangerous as the old-fashioned projectile, and also asserted 
that the often repeated view that bleeding spontaneously 
ceased m the collapsed lung had neither clinical nor experi- 
mental confirmation The prime indications for operation, 
according to Garre, were hemorrhage, abundant, persisting, 
or recurring, and pressure pneumothorax not yielding to as- 
piration While they were only present in 5 or 6 per cent 
of cases of lung injury, they demanded prompt interference 
He collected nine cases of suture of the lung, including one 
case of ruptured lung (his own) with six recoveries The 
principles of treatment, as he laid them down, are not very 
different from those found useful by his followers, nor has 
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and lung, and of these the latter are by fai the most important 
Wounds of the Pleura and Lung — In another 
part of this paper we alluded to the views which 
were commonly accepted and those which were new some 
ten or twelve years ago The conservative treatment of 
such wounds is familiar to every medical student Rest, with 
sealing, sutuie, or tamponing of the external wound, strapping 
of the chest, cold externally, and morphia are routine, and for 
the attending surgeon, easily applied and satisfactory measures 
What are the untoward consequences to the patient of a too 
universal application of such treatment ? He may continue to 
bleed into his pleura, and a huge hsemothorax result. If a 
large bronchus be wounded, with each inspiration air will be 
pumped into that sac, and failing means of escape externally, 
compress first the wounded lung, and then by pushing over 
the mediastinum to the opposite side, displace the heart, press 
upon the sound lung, and cause kinking of the great vessels 
and the large bronchi, and result m suffocation from “ pressure 
pneumothorax , ” or emphysema may appear, m the presence 
of a wound in the chest wall, or extend through the mediasti- 
num into the root of the neck and such escape give only 
temporary relief from pressure If the patient survives or 
escapes these immediate dangers, infection frequently develops 
later, introduced from without through the chest wall or from 
within through an open bronchus, and empyema results, or 
secondary hemorrhage, the result of a wound from a small 
calibre jacketed bullet, may finally carry him to his grave, a 
complication especially noted during the Boer War Even if 
he escapes these accidents, experience has shown that a patient 
who does well m the early period may be invalided by the 
development of respiratory and circulatory crippling, the re- 
sult of hsemothorax, as noted m the Russian-Japanese War 
(Kuttner) Besides the conservative and expectant treat- 
ment, it behooves us to consider the other measures which 
have been recommended Aspiration for the removal of 
blood and air from the pleura is the most frequent minor 
measure The permanent insertion of a tube between the 
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certain well-defined symptoms In 48 gunshot wounds there 
was a mortality of only 14 6 per cent , while of 19 stab wounds 
the mortality was ml Of 23 cases of subcutaneous rupture 
of the lung, 9 died, a mortality of 39 per cent The opera- 
tions included aspiration, the most frequent operative pro- 
cedure, thoracotomy only twice , one suture of the lung, one 
tamponing of the pleuia, and one or two laparotomies V 
Moller argues that in only two of the fatal cases of pene- 
trating wounds could death have been prevented by prompt 
operative treatment, using our modern technic, nor was em- 
pyema more frequent than in Stuckey's series, and the lack 
of mortality and the much shorter period of healing in his 
stab wounds, is in striking contrast to Stuckey’s results 

Grassmann 20 takes a view very similar to that of V Moller, 
in restricting thoracotomy to certain rather sharply defined 
conditions 

The favorable outcome of some of the most desperate 
cases, without operation, is the stumbling block in determining 
when to interfere Wolf 8 reports four cases recovering after 
suture of the lung — one of rupture, a very rare case, two 
cases of gunshot wounds, and one of stab wound, operated 
by Trendelenburg himself Positive pressure was used in the 
first case throughout the operation, and in the last case to 
remove the air from the pleura and to distend the lung before 
closure of the chest wall Drainage was dispensed with in 
all 

The binding indications for operation m penetrating 
wounds of the chest would seem to be as follows 

1 A wound which from its situation and direction would 
render likely a penetration of the heart, pericardium, or 
diaphragm 

2 Severe primary or recurring hemorrhage, as shown by 
the physical signs of haemothorax or external bleeding, or by 
severe haemoptysis with threatened aspiration of blood into 
the other lung 

3 Secondary hemorrhage, especially to be looked for in 
gunshot wounds 
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his technic been greatly modified, except as influenced by the 
facilities affoided by the development of differential pressure 
and a better understanding of the influences of pneumothorax 
and its relationship to drainage 

Since the appearance of Garre’s article, a number of 
other important contributions have appeared, including those 
of Kuttner, Sauerbruch, Hotz, Stuckey, V Moller, Wolf, and 
Grassman n The last three, coming from the clinics of 
Korte, 25 Trendelenburg, 20 and Brunner, 8 have appeared with- 
in a year or two, and set forth what may be accepted as the 
authoritative teaching at this time as contrasted with the 
extremely radical views advanced by Stuckey 2 of St Peters- 
burg, which have received wide publicity. 

In determining the indications for operation in lung 
wounds, it would seem desirable to restore as completely as 
possible the normal physiological conditions of the pleura, 
to check hemorrhage, remove infection or the conditions 
favoring its development, and prevent absolutely all danger 
from those accidents which we have enumerated as possible 
sequels of such wounds This would seem to be the ideal 
treatment, and it may be that in a short time we will resort 
to operation as promptly as we do m gunshot wounds of the 
abdomen This is practically the ground taken by Stuckey, 
who reports from one hospital no less than 25 wounds of 
the lung subjected to operation and suture — an enormous 
number when contrasted with the sum total of those gathered 
from the literature by a number of investigators Stuckey 
advises thoracotomy and suture m eveiy stab wound of the 
chest seen within twelve hours of the time of its infliction. 
His cases showed a mortality of 36 per cent , and combining 
his cases with 7 cases of suture for stab wound from the 
literature, the senes shows a mortality of 3127 per cent, 
which he contrasts with the mortality of 38 per cent in con- 
servatively treated cases cited by Garre 

This paper led Korte to suggest a study of the cases in 
his clinic from 1891 to 1909, and V Moller 25 reports them 
m cxtenso This paper represents the more conservative 
attitude -which would restrict operation to cases exhibiting 
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5 A stab wound of the chest penetrating the pleura between 
the scapula and the spinal column, and associated with multiple 
non-penetrating wounds of the back Operated within a few 
hours for persisting hemorrhage and hemothorax Owing to 
the position of the wound exploration was unsatisfactory, and 
tamponing was resorted to Infection of the pleura followed, 
and rib resection and drainage were finally necessary Recovery 

6 A gunshot wound of the chest, self-inflicted, m the third 
interspace, left side, one and a quarter inches from the sternum 
Operated the same day for suspected wound of the heart Thor- 
acotomy and formation of a quadrilateral chondroplastic flap 
Pericardium uninjured Temporary control of hemorrhage by 
insertion of laige gauze laparotomy pads Spontaneous cessa- 
tion of hemorrhage, and closure of the wound with superficial 
drainage only Death in four days from delirium tremens 

7 A gunshot wound of the chest below the precordial region 
on the left side, with penetration of the diaphragm, gastro- 
hepatic omentum, and kidney Laparotomy performed the same 
day, stomach and intestines examined and found uninjured 
Temporary improvement, interrupted by strep tococcic throat 
infection, otitis media, and symptoms of lung infection on the 
right side, with sudden unexpected death several days later 
No autopsy 

8 We have also operated upon one case of rupture of the 
lung, m which the most alarming thoracic shock was present for 
36 hours, and which developed empyema later, for which rib 
resection was done This patient recovered 

It seems to us that this list, small as it is, emphasizes some 
of the accidents, immediate and remote, which are frequently 
met with m chest wounds and injuries It includes only one 
case of wound of the diaphragm, treatment of which by the 
transthoracic route has certain advantages which are now 
recognized Nor does it include any well-defined case of 
“tension” or “pressure” pneumothorax so called (Spannungs- 
pneumothorax) , which is one of the most urgent indications 
for operation, or any wounds of the pericardium or heart But 
our experience has been sufficient to convince us that the too 
optimistic views often voiced m regard to chest wounds, and 
an over-conservative attitude m their treatment, will sooner or 
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4. Severe pneumothorax, especially when accompanied by 
symptoms of mediastinal and cardiac displacement, dyspncea, 
cyanosis, and threatened suffocation, and which is not relieved 
by aspiration, also when extensive and increasing external 
emphysema is present 

5 Secondary pneumothorax, which is always due, accord- 
ing to V Moller, to suppuration or sloughing of lung tissue 

6 Empyema 

It seems certain that with the improvements in our technic, 
which include greater familiarity with methods of differen- 
tial pressure, that these indications will increase m number 
rather than dimmish, and that the ideal treatment, already 
mentioned, will in time become the accepted one, but a 
checking up of the results from time to time by our mortality 
and morbidity statistics should accompany the gradual adop- 
tion of more sweeping indications 

In a very limited series of chest wounds under our own 
observation, the following cases were operated 

1 A stab wound of the chest in the fifth interspace, anterior 
axillary line, left side, with free external and internal hemorrhage 
Treated by prompt rib resection, suture of the wound in the lung, 
drainage of the thoracotomy wound, and posterior drainage, 
according to the method of Delageniere Recovery 

2 A stab wound of the chest m the eighth interspace, anterior 
axillary line, left side, with moderate external bleeding and 
traumatopnoea Treated within a few hours by enlargement of 
the wound, exploration of the pleura, lung, and diaphragm, 
cleansing of the pleura, and closure of the wound, with super- 
ficial drainage only Recovery 

3 A stab wound of the chest in the second right interspace, 
two and a half inches from the sternum, which entered obliquely 
and divided the internal mammary artery Operated for recur- 
rent hemorrhage the same day Ligation of the artery Partial 
closure, with drainage Death from hemorrhage 

4 A case of stab wound in the second interspace, left side 
Admitted during Dr Wharton’s service, and treated at first by 
conservative measures, and later by aspiration on two occasions 
Empyema developed, and we resected a nb five weeks after his 
admission Recovery 
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turbances incident to pneumothorax An examination of the 
surface is then made for wounds and lacerations Wounds 
are sutured whether bleeding is present or if it has ceased, 
unless situated at the lulus and not accessible for suture, when 
tamponing may be necessary In such cases Bramann recom- 
mends suturing the wound in the parietes around a large tube 
provided with a rubber tissue valve In gunshot wounds the 
wound of exit fiom the lung must not be forgotten, failure 
to suture it may result fatally, as recorded in one case 
(Delbet) . 

Lacerated and badly soiled areas may call for excision, 
preferably wedge-shaped, while clots and foreign bodies are 
to be removed The sutures, either of silk (as Talke prefers) 
or catgut, passed with a round pointed needle, are inserted 
near the edge of the wound, and penetrate the entire depth, 
being tied firmly enough to secure haemostasis and occlusion, 
but not so tightly or so closely as to cause atelectasis The 
visceral pleura may then be sutured over the wound to secure 
early occlusion The lung tissue itself heals readily when the 
wound edges are neatly approximated Broad lacerated sur- 
faces may be sutured into the wound, shutting off the general 
pleural cavity (Jonnesku) , especially if suturing fails to con- 
trol hemorrhage (Brunswig). The pleura is cleansed of blood 
and clots, and preparations made for closure of the wound 
Where differential pressure is not used to secure expansion 
of the lung, it is recommended by Bayer to suture it to the 
wound m the parietes before closure, as this favors expan- 
sion, otherwise it is released and the wound closed by layer 
suture with superficial drainage Drainage of the pleura in 
primary cases is usually contraindicated for the reasons already 
given Wolffs report of four successful cases, including one 
stab wound, two gunshot wounds, and one of rupture of the 
lung, 'all treated without drainage, is very convincing 

When packing is necessary in an inaccessible wound, or 
when gross infection is present, as shown by pleura 1 exudate, 
and exceptionally under other circumstances, as when 'a large 
bronchus is wounded and cannot be sutured, drainage will be 
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later lead us all into trouble, and that the attitude which we 
are now forced to assume is one which is based not alone on 
physiological and experimental but on truly clinical grounds 

Operative Technic — Where differential pressure is avail- 
able, it will usually be employed, or if not used throughout 
the entire operation, it is useful at its termination before 
closure of the opening in the thorax, to distend the lung and 
abolish pneumothorax It has been used m a number of 
cases of wound of the lung with the greatest satisfaction, 
five cases being collected by V Moller 

Elsberg 27 28 emphasizes the fact that both in experimental 
and clinical work the patient breathes better if lying m the 
prone position when the chest is opened, and he has recom- 
mended this position m operations on the lungs and pleura 
The weak anterior mediastinum receives more support in 
this position, and coughing and respiratory disturbances 
were absent m empyema cases so operated, while the exposure 
was excellent We have tried it in several cases with good 
results 

The remarks on the aseptic technic, already quoted, are to 
be borne steadfastly m mind They need no repetition 

In the presence of a wound, the opening m the chest wall 
should usually be planned to include it, unless m operating 
late for infection alone, when the site for drainage is chosen 
according to the indications common to empyema cases of 
other origin Resection of one or more ribs or the formation 
of an osteoplastic flap is advisable Intercostal incision, with 
the use of a powerful rib spreader, is feasible The lung is 
at once seized and pulled outward into the wound, using 
the hand and holding the lung with moist compresses, as Rehn 
recommends, or adopting the suggestion of covering the 
rubber glove with a cotton glove to obtain a firmer grasp 
Instruments are prone to lacerate the lung tissue Traction 
on the lung, drawing it into the wound, as recommended by 
Rehn, is especially useful when differential pressure is not 
used, as entrance of air into the pleura is in a measure pre- 
vented, while the traction on the mediastinum steadies it 
and helps to overcome the respiratory and circulatory dis- 
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the period of initial shock has passed the patient’s facies 
show an increasing paleness and cyanosis, or if signs of 
hemothorax, with difficult breathing, small frequent pulse, 
and anxious expression are present, operation is indicated 
Garre opeiated for rupture of the lung on the fourth day aftei 
the injury, too late to save his patient, but Wolf was more 
fortunate in his case He operated under positive pressure, 
sutured a tear in the lower lobe 5 cm in length (the site of 
active hemorrhage), cleansed the pleura, elevated a depressed 
and fractured rib, sutured it in place, and closed the pleura 
without drainage The patient recovered, a triumph of 
surgery 
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necessary, and under such circumstances drainage posteriorly 
is preferable (Delagemeres’ method) 

Of 26 cases of gunshot wound collected by V Moller, 
operated according to the usual indications of hemorrhage, 
pneumothorax, emphysema, or suspicion of heart injury, n 
died (42 per cent ) ; 20 were sutured with 7 deaths; 2 were 
sutured to the opening m the pleura, with 1 death , 2 in which 
the lung was resected died, and 1 m which the pleura was 
packed, recovered 

Of stab wounds he collected 10, 7 were sutured, with 1 
death, and 3 were treated by tamponing the pleura, with no 
deaths There were also 19 unclassified injuries to the lung, of 
which 18 were sutuied, with 7 deaths, and 1 case treated by 
tampon, which recovered 

Stuckey’s cases, operated without regard to the usual in- 
dications, are not included m these statistics, which are the 
most elaborate and most recent, although not complete as re- * 
gards the American literature 

In nipture of the lung the question of operation is also 
to be carefully considered before interference is practised or 
discarded. The mortality is higher than m the case of pene- 
trating wounds, being 50 per cent after deducting all deaths 
due to accompanying injury to other organs (Richter-Wolf) 

If operation is to be of value, it must usually be practised 
early, as the lacerated lung, lying m a pleura filled with blood, 
soon becomes infiltrated and hepatized, as shown by Garre 
The pneumothorax which is due to a limited laceration of the 
parenchyma, like that associated with small penetrating 
wounds, may be of trifling significance, but if a large bronchus 
be tom, air may be pumped into the pleura with each in- 
spiration, and its exit hindered by a valve-like closure of the 
bronchus. Dangerous or fatal pressure on the heart and the 
opposite lung quickly results under these conditions Profound 
shock is a familiar picture 'm these cases, and after it passes 
away, hamothorax, pneumothorax, and wide-spread emphy- 
sema often develop The cases associated with fracture of 
the nbs give the highest mortality Wolf says that if, after 
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Mrs W , age fifty-seven years Family history good In 
the early part of 1909 had such a severe fall upon the ice, that 
she felt as though her bladder had been ruptured Three or four 
weeks later, noticed a lump in the lower abdomen She was 
operated upon by Dr Wynkoop, March 16, 1909 , a large tumor 
was removed from the right ovary Microscopical examination 
showed it to be malignant July, three months later, a very ex- 
tensive recurrence was found occupying the whole lower abdomen 
This increased very rapidly m size I saw patient in August, 
1909, at which time the whole abdomen was filled with a large 
tumor apparently connected with the uterus It had the appear- 
ance of carcinoma rather than sarcoma Toxin treatment was 
tried for a number of weeks, but patient showed no improvement 
Death occurred a few months later 

The medicolegal aspect of the question of the relationship 
of trauma to the development of cancer has been very carefully 
considered by Segond He believes the following to be the 
most important points in this connection 

1 Age of a person injured 

2 Predisposition, both general, eg, hereditary, and ac- 
quired or local predisposition by way of previous inflamma- 
tions or irritation (Predisposition is not considered by the 
French or German courts ) 

3 The condition of the locality prior to the injury 

As regards age, if younger than the ordinary age for the 
development of carcinoma, the responsibility of the accident 
would be augmented This, however, is a special considera- 
tion, rarely applicable 

As to the state of the part before the accident, this is the 
most important of all considerations, and every effort should 
be made to determine this In a medicolegal examination, the 
following points should be established 

1 The exact diagnosis of the tumor 

2 What changes may have occurred at the injured site 
between the time of the accident and the development of the 
tumor 

3 The exact interval that elapsed between the injury an 
the development of the tumor 


INJURY AS A CAUSATIVE FACTOR IN CANCER - 

( Continued from page 488 of last issue ) 

BY WILLIAM B COLEY, MD, 

OF NEW YORK, 

Professor of Clinical Surgery, Cornell University Medical College , Attending Surgeon to 
the General Memorial Hospital for the Treatment of Cancer and Allied Diseases, 
Attending Surgeon to the Hospital for Ruptured and Crippled 

I have personally observed only very few cases of mtra- 
abdommal cancer definitely associated with antecedent trauma 
One of the most striking - cases in which I found any connection 
between an injury and the subsequent development of a tumor 
was one m which I was called as medical expert some years 
ago Inasmuch as in this case (Dr H B Delatour’s of 
Brooklyn) the relationship was much more definite than m the 
case cited by Segond, I feel warranted in giving a somewhat 
detailed history of the case here 

Case VIII — E P. F, male, forty-four years of age In 
December, 1898, in an accident of the Pennsylvania R R , patient 
was thrown violently against a water tank, striking in the upper 
abdomen, causing marked ecchymosis, nausea, and pain, some 
vomiting of blood, which lasted for two to three weeks He was 
confined to the house for about three weeks He continued to 
get worse, and in February, 1901, he was seen in consultation by 
Dr Delatour No tumor could be felt at that time In May, 
1901, a mass could be made out in the right upper abdomen An 
exploratory operation was performed, and a large number of 
tumors of the mesenteric glands were discovered The patient 
died of shock following the operation Autopsy showed the 
mesenteric glands in the upper abdomen markedly enlarged, some 
being the size of a hen’s egg The pancreas was likewise involved 
by similar growths Microscopical examination showed the 
growths to be sarcoma At the first trial m court, the jury dis- 
agreed and a settlement was effected before the second trial was 
called 

Case IX Intra-abdominal cancer following trauma Car- 
cinoma of the ovary 
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In conclusion lie states t licit when these seven conditions 
just described have been fulfilled, one is able to accept the 
responsibility of the accident, and even when the guarantees 
are reduced to the first five, the same conclusion would hold 
before the law, and we have the right to award an indemnity, 
although we may still entertain scientific doubts 

My own experience with the medicolegal side of this ques- 
tion is confined to three cases 

Case X — Sarcoma of for cairn — spindle-celled 
Mrs B , aged thirty-eight years, had always been in perfect 
health, no family history of cancer During an ocean voyage 
was struck over the middle of the uppei part of the forearm by 
a falling wash-bowl m the cabin, causing a slight bruise This 
disappeared Two to three weeks later, at the exact site of the 
injury, there developed a small, hard tumor which rapidly in- 
creased m size and was removed when it had reached the size of 
an olive Microscopical examination proved it to be spmdle- 
celled sarcoma It recurred locally several times, and in spite 
of toxin treatment and amputation at the shoulder-jomt, pioved 
fatal within two years 

Suit was brought against the S S Co Two trials resulted 
m a disagreement of the jury, at the third trial the jury gave a 
verdict of a large sum in favor of the plaintiff 

Case XI — Sarcoma of the retropeutoneal glands involving 
the panel eas (already cited in another connection as Case VIII) 
EPF, male, age forty-four years December, 1898, m a 
railroad accident was thrown violently against a projecting water 
tank, striking upper abdomen Some vomiting of blood, pam, 
and nausea, lasting from two to three weeks Patient was con- 
fined to his house for three weeks Next two years was disturbed 
by epigastric pain and vomiting, sometimes blood Careful ex- 
amination by Dr Delatour, February, 1901, showed no tumor 
Two months later, tumor could be felt m right upper portion 
of abdomen Exploratory operation showed a large numbei of 
tumors m mesenteric glands Patient died of shock following 
operation Autopsy showed glands in upper abdomen greatly 
enlarged Microscopical examination of tumors showed them a 
to be sarcoma 

Case tried against the Pa R R resulted in a disagreement of 
the jury It was finally settled out of court 
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Segond gives five so-called guarantees that he regards 
necessary to establish the connection between the injury and 
the tumor . 

1 The authenticity of the trauma 

2 Sufficient importance or severity of the trauma 

3 The integrity of the part prior to the injury 

4 Correspondence of the tumor to the exact site of the 
injury 

5 A date of appearance of the tumor, not too remote from 
the time of the accident to be reasonably associated with it 

The interval elapsing between the injury and the develop- 
ment of the tumor, Segond regards as an exceedingly delicate 
question Certain authors have put into exact figures the time 
during which the tumor should develop to be reasonably asso- 
ciated with the injury Rene Sand states that m sarcoma the 
interval should be between 3 weeks and a year, in carcinoma, 
from 6 weeks to a year , m glyoma, 1 month to 6 years , other 
tumors, 3 weeks to 2 years 

Machol states that a sarcoma of traumatic origin should 
develop 3 weeks or more after the accident , a carcinoma up to 
2-3 years or even later Heckinger estimates 2 years as the 
extreme limit within which a trauma can be reasonably re- 
garded as playing a causative role 

Segond regards any absolutely definite time limit, as at- 
tempted by the preceding writers, to be of no value Accord- 
ing to same, he says, one might have to rule out a sarcoma 
which developed immediately after a traumatism To the 
question, “ Should one rule it out ? ” he replies “ by no means, 
nor inversely, can we rule out injury as a causative factor in 
epithelioma which resulted more than 3 years after the 
accident ” 

A sixth guarantee regarded of considerable importance by 
some writers is the continuous presence of pathological mani- 
festations, such as pam, swelling, hsematoma, etc , at the site 
of the injury up to the time of the appearance of the tumor 

Segond would add a seventh guarantee, namely, a histo- 
logical verification of the cancer This, would, of course, 
mean its removal by operation 
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The pathologist was unable to determine whether the tumor 
was carcinoma or sarcoma, but that it was a malignant tumor 
there was no doubt. 

While it is impossible to say that the injury in this case was 
the cause of the development of the tumor, the probabilities in 
favor of a causal relationship are much stronger than in many 
cases in which such relationship has been accepted abroad 
Here we have a man m perfect physical condition prior to the 
accident, direct evidence that he suffered from extensive con- 
tusions, rapid and continuous failure of health immediately 
after the accident, marked rigidity of the epigastric region 
three months after the accident, with the development of a large 
sized malignant tumor found six months later, in the same 
region 

Note — This case never came to trial, for the reason that 
the person resided in a State in which there existed the peculiar 
law that, “ if the next of kin be an alien or non-resident," no 
suit for recovery of damages is permitted 

During the discussion at the French Congress of Surgeons 
in 1907, Professor Thiem, of Cottbus, stated that Virchow 
thought that irritative causes must be of very great importance 
in the origin of abnormal tissues, especially m the cause of 
cancer Among these irritative causes are chronic inflamma- 
tion, cicatrices, bacterial irritation, and, more rarely, a single 
trauma Thiem admits that the cause of carcinoma is still 
plunged m darkness We cannot, for this reason, fail to 
recognize from clinical observation that, m rare cases, can- 
cerous tumors may develop at the site of an injury, not only 
after prolonged and repeated injury, but also after a single 
trauma Just how they do originate, we do not know H e 
believes that it is impossible that a trauma determines the site 
of a metastatic growth, that is to say, that a bruised or con- 
tused point may furnish favorable ground for the development 
of a cancerous embolism The transported cell of the car- 
cinoma is in need of living tissues for continuing its develop- 
ment 

My own case ( Case II) proves the direct opposite of this 
contention, at least for sarcoma 
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Case XII — Cmcmoma of the livei, pnm'ary, following sevoc 
injury 

J T , male, aged thirty-five years , always enjoyed good health 
until December, 1909, when he was injured m a tram collision 
in which the car was nearly telescoped Iiis injuries consisted 
in severe and very extensive general contusions, principally of 
the head, spme, and sacrolumbal region He was unable to walk 
after the accident, and remained in bed for Aff/2 weeks It was at 
fiist believed that he suffered from a fracture of the spme He 
giadually became stronger, so that he was able to walk moderate 
distances, and on March 24, 1910, when I first examined him he 
could walk about a mile He then had lost 24 pounds m weight 
and suffered constant pam in the back Physical examination at 
this time, three months after the accident, showed the following 
weight had fallen to 111 pounds (normal weight 175 pounds), 
the skin was soft and flabby, showing evidence of rapid loss of 
weight Temperature, 99 5 0 , pulse, 88, knee-jerks exaggerated, 
sensation normal Examination of the abdomen showed nothing 
abnormal, except very marked rigidity in the muscles of the upper 
abdomen, particularly m the recti muscles There was marked 
tenderness in the dorsolumbar region and spme The X-ray 
showed an abnormality m this region of the spme, but no evidence 
of a fracture 

I made a second examination of the man on June 28, 1910, 
three months later, and found him to have gradually failed since 
the first examination, Ins weight had fallen to 106 pounds He 
was markedly emaciated, somewhat cachectic in appearance, he 
could still walk, but was rather feeble Patellar reflexes were 
still much exaggerated and sensation considerably diminished in 
thighs and legs Examination of the upper abdomen showed, in 
addition to marked rigidity of the recti muscles, a hard swelling 
in the epigastric region, a little to the left of the median line, 
apparently mtra-abdominal My notes of the case state “ The 
tumor is apparently located in the stomach or the omentum over- 
b in g the stomach, and is m all probability of malignant nature ’ 
In my diagnosis, I stated “ I believe that the claimant is suffer- 
ing at present chiefly from a tumor of the stomach and omentum, 
probably malignant m nature He will probably not live more 
than six months ” The patient died on Sept 24, 1910, and 
autopsy showed an extensive carcinoma, involving nearly all 
the abdominal organs, but apparently primary m the liver 
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oped m the cicatrix of the right side, and on the left, a cornu 
cutanea 


Ropke ( Habihtationsschnft , 1905) tries to throw some 
light upon the question of the significance of trauma for the 
development of carcinoma and sarcoma He bases his obser- 
vations on a study of the material at the Surgical Clinic at 
Jena His statistics show that in a series of 800 cases of 
carcinoma plus a larger number of cases in which the car- 
cinoma developed as a result of chronic irritation, only 19 
were caused by one single trauma In a series of 189 cases 
of sarcoma, chronic irritation was the cause of the disease in 
28 instances, a single trauma in 19 cases, showing trauma to 
be an important factor in the development of these tumors, 
and showing, furthermore, that in the case of sarcoma the 
single trauma plays a more important role, while 111 carcinoma 
chronic irritation seems to more often be the cause of the dis- 
ease These facts, he believes, speak strongly in favor of 
Virchow's mutation theory, which, contrary to Bilroth’s, does 
not assume a predisposition or specific diathesis for the tumoi 
formation, but rather favois the idea of a local disposition 
which may be either hereditary or acquired 

Ropke holds, however, that in addition, a disposition of the 
entire organism as well as a family disposition has to be con- 
sidered, just as in the case of infectious disease 

At the close of his article, Ropke reports two cases in which 
the influence of a trauma in the localization of a metastatic 
sarcoma could be clearly pi oved In both cases a tumor devel- 
oped at the exact site of contusion within one week from the 
receipt of the injury The originally small metastatic tumor 
gradually'- increased until it far exceeded the primary growth 
m size He calls attention to the great similarity existing 
between these cases and the development subsequent to a 
trauma osteomyelitis and tuberculosis, in which so frequently 
most insignificant injuries furnish the exciting cause for the 
localization of the infection 


Ziegler (Mitnchener med Wochenschr , 1895, p 621) gwes 


an analysis of 170 cases of carcinoma, of which 37 cases, 
22 per cent , gave a history of a single antecedent trauma 


or 

He 
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In connection with the medicolegal' aspect of the question 
of the influence of trauma upon tumor development, Thiem 
(Second International Conference for the Study of Cancer, 
Pans, Oct 1-5, 1910) states that inasmuch as the true cause 
of cancer is as yet shrouded m darkness, it is all the more 
important to investigate the contributive causes, such as trauma 
(acute, repeated, or continued), heredity, contagiousness, etc 
Among the various contributive causes he considers as deserv- 
ing of special attention the determination of the influence 
of a single blunt or acute trauma upon the development of a 
cancer He holds that every wound , whether it heal by pri- 
mary union or. not, or whether it result m abscess or fistula 
formation, may contribute to the development of a cancer by 
vntue of the inflammatory irritation and cicatrization, and 
he also believes that the same conditions obtain m cases of 
blunt injury m which the skin or mucous membrane lemains 
intact Here, too, he states, we have to deal with processes 
of inflammation or restitution which are capable, just as m an 
open wound, of acting as an irritant upon the tissues How- 
ever, there is a difference The comparatively favorable 
course of subcutaneous injuries implies a more rapid healing 
process It is not to be assumed that 111 such cases as healing 
without leaving any anatomical changes, a condition of irrita- 
tion sufficient to appreciably contribute to the development of 
a cancer should persist He, therefore, believes that a causa- 
tive relationship between such blunt trauma and the develop- 
ment of a cancer at the site of the injury may be ruled out 
aftei two years from the time of the injury, provided, of 
course, that a true history, a lestitutio ad integrum , has been 
obtained With this statement I cannot concur 

Thiem places emphasis upon the point that the irritation 
caused by a trauma is but one of the auxiliary causes, though 
perhaps the most important, in the development of cancer 
That the mam cause, the as yet “ unknown quantity,” must be 
added is shown by the following case of Beigel’s In a man, 
seventy-four years of age, both of whose feet had been oper- 
ated upon at Lisfranc’s joint during childhood, a cancer devel- 
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or soon following a trauma is somewhat smaller Of 107 
cases of sarcoma mentioned in his statistics, definite data re- 
garding the time intervening between trauma and tumor were 
given m 75, and in these the sarcoma was noticed within one 
month in 34 cases, within 1 month to 1 year in 27 cases, more 
than a year after the trauma in 14 instances 

Lowenthal points out as of special interest one case ob- 
served at the Pathological Institute of Munchen, in which 
a sarcoma of the femur developed in the callus of a shot-wound 
fracture -with imperfect union, that had occurred 18 years be- 
fore He states he could find but two analogous cases recorded 
in the literature 

Of the 316 sarcoma cases, 216, or 68 4 per cent , were men, 
97, or 30 7 per cent , women , 3 sex not known 

As to the kind of trauma, it is seen that in the majority of 
cases the sarcoma developed from a single blunt injury, 79 
times it was a fall, 56 times a kick, 43 times a blow 

As regards the frequency of tumors resulting from a 
trauma, statistics vaiy greatly Liebe, for example, found 
from the records of the Strassburg Surgical Clinic, May, 1872, 
to May, 1881, in a series of 343 cases, 37, or 108 per cent, 
that were attributed to trauma Of these 221 were carcinoma, 
with 22, or 10 per cent , of traumatic origin, 42 sarcoma, with 
3, or 7 1 per cent , due to a trauma 

Wolf, in reviewing the records of the Berlin Surgical 
University Clinic, reported 82 cases of traumatic origin m a 
total of 574 cases, or 14 3 per cent, of trauma, 344 of these 
cases -were carcinoma, with 42, or 12 2 per cent , due to a 
trauma, 100 sarcoma with 20, or 20 per cent , ascnbable to an 
injury 

Lowenthal states that all the larger statistics show sar- 
coma to be the type of tumor which most frequently develops 
as a result of an injury He refers to Gross’s paper on sar 
coma of the long bones, with a history of trauma in nearly one- 
half of the cases 

G Wild, who collected 423 cases of sarcoma, found 15 m 
which an acute or single trauma was given as the cause. 
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also quotes Estlander, who reported 59 cases with 15 single 
antecedent traumas, or 25 4 per cent , Snow, with 32 single 
traumas in 143 cases, or 22 per cent , Henry, 196 cases with 
33 single traumas, or 16 8 per cent 

Ziegler has collected 171 cases of sarcoma, ie , 81 males 
and 90 females, with a history of a single antecedent trauma m 
35 cases, and of chronic irritation (including warts) m 32 
cases 

The highest percentage of cases of antecedent trauma in 
sarcoma, especially of the long bones, is that brought out by 
Samuel Gross in his classical paper on sarcoma of the long 
bones In 165 cases there was a history of previous injury m 
nearly 50 per cent 

The most exhaustive paper, dealing with the subject of 
traumatic tumor formation, is the one by Carl Lowenthal 
( Aich f Jdm CJw , Bd xlix, 1894-5) The paper occupies 
200 pages of text and contains a very complete bibliography 
comprising 360 references prior to 1895 

He states that on the basis of his material, viz , 750 col- 
lected cases plus 50 observed at the Pathological Institute of 
Munich, the conclusion would seem justified, that external 
mjuiy may undoubtedly give rise to the development of a 
tumor, therewith admitting the direct etiological relationship 
between trauma and tumor formation 

Three hundred and fifty-eight, or 44 7 per cent , of the 
cases were carcinoma, 316, or 39 5 per cent , sarcoma 

As regards the ages of the sarcoma cases, Lowenthal’s 
statistics show the greatest number to have occurred between 
the twenty-first and thirtieth years, namely 65 per cent of 297 
cases m u Inch the age was stated The youngest patient was 
5 months, the oldest 78 years at the time of observation by the 
physician. ' : " 

The time intervening between trauma and tumor formation 
is stated m 190 of the cases, and ranges from almost immediate 
appearance of the sarcoma to an interval of 49 years, 1 e , m 
135 cases it was 1 month or less , m 33 cases it was 1 month to 
1 year : m 22 cases it w as more than a year 

In Liebe’s table the proportion of tumors immediately 
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he was admitted on the diagnosis possible permephritic abscess 
Early in F ebruary he developed gradually increasing difficulty 
in walking, not so largely due to loss of power in the legs as to the 
severe pam caused by walking The patellar reflex on the left 
side began to dimmish and was almost lost February 15 

Physical examination at this time showed no changes in sen- 
sation; slight loss of power in the adductor muscles, on the left 
side of the spine a very slight fulness could be seen and also felt 
on palpation This fulness was apparently due to some swelling 
beneath the muscles, probably originating in the periosteum of 
the spinous processes The clinical diagnosis of extraspinal 
tumor, probably sarcoma, was made 

The patient was examined shortly afterward by Dr Pearce 
Bailey, who confirmed the diagnosis and could find no evidence 
of interspinal trouble The X-rays showed no abnormalities in 
the vertebrae February 17, under ether anaesthesia, I made an 
incision over the middle of the swelling, cutting through and 
separating the muscles I found an infiltrating growth apparently 
starting from the spinous processes or laminae of the lower dorsal 
and upper lumbar vertebrae, to the left of the median line A 
portion of the tumor was removed for microscopical examination 
Clinically it had the appearance of sarcoma 1 

This case is a good illustiation of what I believe to be 
true, namely, that the number of cases of known antecedent 
tiauma is really considerably smaller than the number of 
cases in which such trauma was actually present The hospital 
history of this case made no mention of trauma It was only 
the day before the operation, on my insisting that a more care- 
ful history be obtained from the parents, that the fact was 
brought out that the child had been run over by an expiess 
wagon m June , and yet no mention of it was made m the 
hospital records 

The following cases, the more interesting of the series, 
are given m more detail than in Tables I, II, and III 

Case XIV — Sarcoma of the clavicle I M V , male, sixteen 
years of age In October, 1909, slipped in going down-stairs 

a The microscopical report showed only fibroma, but I believe too 
little of the actual tumor was removed for a diagnosis 



INJURY AS CAUSATIVE FACTOR IN CANCER 625 

Kirchner, m his statistical remarks on 76 cases of sarcoma 
of the long bones, found a trauma to have been the cause of 
the disease in ten 

Lowenstem ( Bettr z khn Chir , Bd 111, 1906, p 780) of 
Czerny’s Clinic, after reviewing the divergent opinions ex- 
pressed by the various writers upon the subject of trauma as 
an etiological factor m tumor formation, concludes that there 
can be no doubt that trauma plays a role m the development 
of sarcoma or other tumors The exact nature of the part 
trauma plays m this connection has not yet been determined, 
noi have the conditions upon which a tumor should be attrib- 
uted to an antecedent injury as yet been theoretically defined 
As regards the legal importance of such connection between 
trauma and tumor formation, Lowenstem states that no general 
rules can be laid down, but that each case should be separately 
considered and carefully judged according to the oiigm of the 
tumor, its development, and course 

In answering the question as to why so few of the many 
thousands of traumas that occur daily result in a saicoma or 
other malignant tumor, Lowenstem offers the following hy- 
pothesis That there must be an individual predisposition to 
cancer at the time of a trauma that results 111 a malignant 
tumor, and this temporary predisposition he believes due to 
physiological endogenous or abnonnal exogenous conditions 
m the general health of the individual, or, lastly, to abnonnal 
local conditions confined to one organ This is equivalent to 
saying we cannot answer this question 

Case XIII — -Extraspinal sarcoma of the back 
D S, male, age five years (Feb, 1911) Always perfectly 
well until June, 1910, when playing with some other boys he was 
knocked down and run over by an express wagon, the latter 
passing over his body No bones were broken, and he was appa- 
rently not seriously hurt Nothing unusual was noted until 
three months later, when he began to have pain m the left 
lumbar region. This continued, and gradually increased in sever- 
ity January 12, 1911, he was brought to the Hospital for Rup- 
tured and Crippled While nothing definite could be made out 
by a physical examination, m view of the location of the pain 
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Case XIX Sarcoma of the thigh — round-celled (acute) 
G M, male, thirty-eight years of age, family history good 
While getting out of a milk-wagon, struck right thigh against 
door of same, causing marked ecchymosis Three to four weeks 
later noticed a small lump in the muscles of the thigh at the 
exact site of the injury The tumor at first was very movable, 
grew with great rapidity, so much so, that it was regarded as an 
abscess , it bled so profusely on incision, that the femoral artery 
had to be tied later Rapid recurrence followed several removals , 
death within a year from the time of injury 

Case XX — Spindle-celled sarcoma of thigh H M, female, 
thirty-nine years old , family history good Ran against a lounge, 
bruising right thigh, m December, 1898 Noticed a swelling at 
the exact site of the injury two weeks later, this gradually 
increased in size, removed one year later, when it had reached 
the size of a fist Rapid recurrence followed operation 

Case XXI — Spindle-celled sarcoma of buttock Mrs J P , 
fifty-two years old, family history good In September, 1907, 
fell through broken floor of veranda, receiving a severe contusion 
of right buttock A swelling appeared shortly afterward, which 
was supposed to be a haematoma , this increased in size, and on 
removal proved to be a spindle-celled sarcoma, rapid recurrence, 
death within less than a year 

Case XXII — Round-celled saicoma of the supraclavicular 
legion (acute) Miss A W, forty-six years of age In Feb- 
ruary, 1909, a heavy window fell and struck her at about the 
junction of the middle and inner third of clavicle, causing severe 
bruises One week later she noticed a swelling at the exact 
site of the injury , this slowly increased m size until it infil- 
trated most of the supraclavicular glands Microscopical exami- 
nation showed it to be round-celled sarcoma 

Case XXIII —Cai cinoma of breast ( delayed ) Miss C , aged 
forty-eight years Fannfy history negative In 1895 fed ^ ronl 
bicycle and received a severe blow’’ from the handle-bar upon tie 
left breast Four years later, noticed a small, hard lump the size 
of a walnut at the exact site of the old injury, operation two years 
later, removal of breast and axillary glands 

Case XXIV — Multiple sarcoma — acute tiaumatic malig- 
nancy (Case of Dr Teter's, of Newark) H, male, sixteen 
years old , perfectly well until October, 1909, when he was kickec 
in the back while playing football A few days later a sma 
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and, in trying to recover himself, caught hold of the banister, 
causing severe strain of the shoulder Four weeks later he 
began to have pam and soreness m the same shoulder, which 
continued to increase One week later, examination by a 
physician revealed a well-marked fusiform swelling in about 
the middle of the clavicle X-ray examination, together with 
the clinical history and physical signs, made the diagnosis of 
sarcoma clear, and I immediately removed the entire clavicle 
The growth proved to be a spindle-celled sarcoma 

Case XV — Sat coma of scaputa J N , male, age two months 
(June 20, 1910) Mother had difficult labor, shoulder stiamed 
at child-birth A week afterward a tumor was noticed in the 
midscapular region on the right side , this grew rapidly, and two 
months later was three inches in diameter 

Case XVI — Saicoma of the lower ]aw ( delayed ) N M, 
female, thirty-seven years of age, family history negative Ran 
against wall 111 the dark, striking right side of lower jaw a severe 
blow, causing a black and blue area over the whole face One 
year later, received another blow in the same locality Two to 
three months later, noticed a bony tumor over the ascending 
ramus of the jaw at the site of the injuries Operation proved 
it to be an osteosarcoma 

Case XVII — Sai coma of the scalp M C , female, thirty-six 
years of age (Apiil, 1898) Three and a half years ago, while 
leaning out of the window, the latter fell a distance of two feet, 
striking the top of her head, causing no external wounds but 
merely a bruise Six months later, a tumor the size of a marble 
was noticed at the exact site of the injury This continued to 
grow, and when it was 3 in m diameter was removed by opera- 
tion Microscopical examination proved it to be a round-celled 
sarcoma Several operations, each followed by rapid recurrence , 
death from general metastases three years latei 

Case XVIII — Sai coma of su pi a clavicular icgion Mrs 
J B , aged fifty-six years , family history good While drawing 
water, the windlass fell back and struck her a severe blow over 
the right shoulder A few months later there developed a swell- 
ing just above the clavicle, which increased rapidly m size until 
it involved the entire supraclavicular, pectoral, and deltoid 
regions, associated with great oedema of the arm , very rapid 
progress of disease , death witluh a little over a year 
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with bandages and splints Rapid increase in size of tumor 
Four months later the left femur showed a fusiform enlarge- 
ment, beginning at the lower end and gradually shading off about 
seven inches above Death withm a year 

Case XXIX — Penostcal saicoma of the clavicle t acute trau- 
matic malignancy J L , age eight years (March, 1906) , family 
history good Had a bad fall from stone fence in October, 1905, 
injuring shoulder A small lump appeared in the right clavicle 
a few days later Grew with great rapidity Tumor noticed in 
the right clavicle three to four weeks after injury Operation, 
partial removal of tumor Generalization Death within five 
months 

Case XXX — Saicoma of the axilla and pectoral region 
{acute) W. W , male, age fifty-eight years (August, 1909) , 
family history, sister died of cancer of the womb Fell through 
a barrel, striking the pectoral region against the sharp edge of 
the barrel, October, 1908 Had severe pain that night but no 
swelling 01 nodule A day or two later noticed a small swelling 
which immediately began to increase m size The following 
February, four months from time of injury, it became quite large 
and was removed by Dr Matas, of New Orleans Recurrence 
followed, and a second operation was performed May, 1909 
Second recurrence promptly followed Patient soon became 
inoperable 

Case XXXI — Sarcoma of the testis , acute traumatic ma- 
lignancy F H , male, age twenty-seven years (July, 1898) , 
farmer , family history good Was perfectly well until two years 
ago was kicked in the testicle by a horse Small lump appeared 
very soon after the injury and never disappeared Did not in- 
crease m size until four months ago, when again injured by fall- 
ing through a hay-rack, injuring the same testicle Immediately 
after the old swelling of the testicle began to increase and con- 
tinued very rapidly Examination showed right testicle the size 
of a cocoanut Testicle was removed Proved to be round- 
celled sarcoma Died one year later 

Case XXXII — Acute traumatic sarcoma of the anti urn A 
Y, male, forty-one years old (February, 1902), family history 
good February, 1901, was stiuck by the horn of a steer, caus- 
ing a distinct bruise The evidences of the bruise disappeared, 
but at the end of three weeks he began to have pam m superior 
maxilla, and a week later noticed a bony tissue on same side 
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swelling appeared between rectum and coccyx , this grew rapidly , 
was supposed to be an abscess, operation and subsequent micro- 
scopical examination proved it to be round-celled sarcoma Re- 
curred almost immediately and within two months thousands of 
small subcutaneous tumois, varying 111 size from a shot to a pea, 
appeared in all parts of the body, together with internal 
metastases 

Case XXV — Sai coma of scapula {delayed). B A , female, 
twenty-four years of age, family history negative Seven years 
before the development of the tumor, while lying in a hammock, 
the latter broke down, causing her to fall, she struck with her 
shoulder-blade upon the bare flooi , the injury was sufficient to 
cause her to faint, but she entirely lecovered from it and there 
was no evidence of any tumor until six years later, when a hard 
swelling developed at the exact spot of the mjuiy This con- 
tinued to grow rather rapidly and, on removal, proved to be 
angiosarcoma of periosteal origin 

Case XXVI — Sai coma of aim ( immediately ) Mrs J G, 
aged forty-three years, family history negative At the age 
of seven, in an altercation with another girl, was struck upon the 
left arm A tumor developed almost immediately Operation, 
rapid recurrence, and eleven operations were successively per- 
formed within the next four years, the last one being an amputa- 
tion at the shoulder-jomt I saw the patient in March, 1906, 
at which time she had been in perfect health for 32 years A 
letter from Dr Stephen Smith, who remembered the case dis- 
tinctly, states that the disease was pronounced sarcoma 

Case XXVII — Sarcoma of the light femur (acute) A G, 
male, age fourteen years (May, 1908) Fell and injured right 
femur just above knee, January, 1908 Noticed bony swelling two 
or three weeks later Grew with great rapidity Three months 
later circumference of femur, site of tumor, measured 20 inches 
Giant-celled tumor Grew rapidly worse, causing death within 
six months 

Case XXVIII — Penosteal lound-cellcd sai coma of the 
femuij acute tiaumatic malignancy M M, age fifteen years 
(May 26, 1904) , family history good January 20, 1904, slipped 
and fell, striking on his left knee No swelling noticed until three 
days later, when there appeared a hard swelling over the interior 
portion of the lower end of the femur, just above the joint 
This slowly increased in size For nine weeks he was treated 
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Traumatic sarcoma of femur following 
recent fracture of femur direct blow from 
kick of horse (Case XLIV ) 




Fig io 



Round- and spindle-celled sarcoma of superior 
maxilla (Case XXXII ) 
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Round celled sarcoma of breast Acu'e traumatic malr 
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Shows condition 2+ months after remoial of double carcinoma 
of breast \\ith\cr> extcnsn e axillary im olvement Patient gained 
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Acute traumatic malignant carcinoma developing one month 
after ha\ mg been struck on breast by a batted base ball (Case 

LXII ) 
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ary 15, 1908 Swelling appeared in the region at exact site of 
injury one week later Increased rapidly in size No pain. No 
evidences of inflammation Two weeks after injury, tumor re- 
moved by Dr Carson, Springfield, Mass Microscopical exam- 
ination showed it to be round-celled sarcoma Recurrence shortly 
afterwards, involving the inguinal and iliac glands Toxins 
were used, entire disappearance of tumor Patient well m 2# 
years 

Case XXXVI — Osteochondrosarcoma of the ilium {acute) 
L P, twenty-seven years old (Oct 27, 1910) Fell while on 
1 oiler-skates, November, 1906 A few days later noticed a swell- 
ing over the right ilium in the region of the injury Greatly in- 
creased in size October, 1910, four years later, whole ilium 
and upper portion of femur involved in enormous osteochondro- 
sarcoma, measured 22 inches by 21 

Case XXXVII — Sarcoma of the fi ontal sinus {acute) W 
J C, male, age forty-one years (October, 1906) Three years 
ago was struck m the left frontal region by a piece of iron 
weighing 0/2. lbs , falling from a distance of 4^ ft This blow 
immediately caused a swelling over the left eye near the hair line 
Swelling never entirely disappeared One month later began to 
increase m size, and continued to grow steadily up to date of my 
first observation, October, 1906 One year after injury there 
was a bulging of the left eye Physical examination at that 
time showed an extensive inoperable osteosarcoma originating m 
the frontal bone, probably the frontal sinus 

Case XXXVIII — Lymphosai coma of small intestine {acute) 
Intra-abdominal sarcoma, result from associated trauma P 
G , male, age thirty-two years , family history good Fell down 
elevator stairs April, 1901 He was unconscious Had shoot- 
ing pains m the abdomen immediately after injury Perfectly 
well up to the time of injury Noticed hard immovable mass 
m right groin two weeks later Began to lose weight at this 
time Exploratory operation six weeks after injury, by 
Dr Weir, Roosevelt Hospital Diagnosis, lymphosarcoma 
of the small intestine When I examined him, June 21, 
1901, less than a month later, tumor had increased greatly m 
size and had involved the abdominal wall extending from the 
umbilicus to Poupart’s ligament 

Case XXXI X— Medullary caicmoma of appendix, cecum, 
and ilium Miss D, fifty years of age In March, 1907? f e 
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which proved to be round- and spindle-celled sarcoma Superior 
maxilla was removed by Dr W, St Paul, Minn , May, 1901 
Diseased part could not be entirely removed Growth continued 
to increase rapidly General condition became rapidly worse. 
He was given only a few weeks to live Entire disappearance 
of the tumor under 101 injections of the mixed toxins of 
eiysipelas and Bacillus piodigiosus by the local physician, 1901 
Marked improvement was quickly noted and continued steadily 
Result, complete recoveiy. Died six years later from acute 
nephritis. Microscopical examination confirmed by Professors 
William H Welch of Johns Hopkins and James Ewing of 
Cornell 

Case XXXIII — Round-celled sarcoma of the testis, acute 
traumatic malignancy M M , male, twenty-eight years of 
age (February, 1900), driver, family history good. Four 
weeks ago patient fell astride a bar and injured right testicle, 
no swelling noticed prior to this time Swelling appeared 
very quickly, almost immediately after injury, and did not 
disappear After a week or two began to increase m size 
Two weeks ago patient went to Bellevue out-patient de- 
partment and was tapped for supposed hydrocele, nothing but 
blood was found. I first examined him one month after 
the injury, and found the right testicle enlarged to the size of an 
oiange Believed to be sarcoma, two days later I removed the 
whole testis and cord up as far as the internal ring. Tumor 
appeared m the abdominal region, causing death five months 
from time of injury. 

Case XXXIV — Saicoma of the back, acute tiaumatic ma- 
lignancy Mrs L G , thirty-five years of age (November, 1902). 
October, 1901:, while stooping under a heavy table, she rose sud- 
denly and struck her bade against the bevelled edge of the table 
It hurt her so much the next day that she could not bend over 
Three weeks later she noticed a hard lump at exact point of 
injury It was removed, operation January 22, 1902, three 
months from time of injury Tumor continued to grow rapidly. 
Several operations performed without checking the growth 
Patient died from recurrence in the original place, and in the 
groin, m the early part of 1904 

Case XXXV — Saicoma of the left giom and inguinal glands, 
acute tiaumatic malignancy E C B, male, age twenty-one 
)ears (March, 1909) Struck in the left grom by a lever, Janu- 
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line, causing a fracture There was marked ecchymosis over this 
area at the time Last August a small portion of projecting rib 
was removed. Microscopical examination, negative Three 
months ago he developed a large mass in the axillary line a little 
above the site of the injury, right over the contused area Patient 
lost 10 lbs. m weight Has increasing weakness and rapid 
heart action the last few weeks Gets out of breath very easily 
Slightly cachectic m appearance No tumor Pulse has been 
running about 120 Physical examination shows a slight bulging 
of the chest wall, from the nipple nearly down to the costal arch, 
with complete dulness over the area Fluoroscopic examination 
is stated by the physician to have shown a dark mass the size 
of a fist m this region 

Case XLIII — Small round-celled, sarcoma of the back 
(acute) N J , male, eight years of age In the latter part 
of August, 1901, fell from stoop, striking upon his back Two 
to three weeks later, mother noticed a swelling m the left scapular 
region (the point where he struck), which increased rapidly m 
size and was soft and fluctuating almost from the start Four 
weeks thereafter he was referred to me by Dr Polhemus of 
Nyack, N Y Physical examination showed a cystic swelling, 
the size of an orange, in the left scapular region , fluctuation well 
marked Diagnosis of haematoma was rendered Under ether 
an incision was made and a large amount of dark bluish fluid was 
removed with a trocar Three weeks later the fluid returned, 
and there was evidence of a solid tumor m addition to the fluid 
A second operation was performed under ether, and a new 
growth was found which, on microscopical examination by H T 
Brooks, Professor of Pathology, proved to be round-celled sar- 
coma It was impossible, m view of the large area occupied by the 
tumor, to make a thorough removal The patient was put upon 
the X-ray treatment shortly after the second operation Under 
four, months’ treatment the growth had apparently disappeared 
However, three weeks later it recurred and finally disappeared 
under the mixed toxins The boy is perfectly well at present, 
nine years later 

Case XLIY — Sarcoma of the femur, following fracture 
T H. B , male, forty-five years of age, blacksmith January 20, 
1900, received a fracture of the lower third of the right femur, 
caused by the kick of a horse , produced no lesion of skm , goo 
union apparently followed, treated by weights for six weeks 
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and injured the right ilium, considerable pain followed shortly 
afterward, which gradually increased First operation three 
months later, second operation (both by Dr W G Young of 
Grand Rapids), Nov 9, 1907 A portion of the tumor was 
microscopically examined and proved to be medullary carcinoma 
Third operation done by myself in February, 1908, primary 
growth found to be in the caecum and appendix 

Case XL — Saicoma of the hi east {acute) A M, female, 
age thirty-one years (August, 1896) , family history good The 
patient had always been in perfect health until August, 1896, 
when she received a blow upon the right breast A few days 
later she noticed a lump at exactly the site of injury This 
grew rapidly, but it was not painful until November In Decem- 
ber, 1896, it became exceedingly painful and was growing very 
rapidly She consulted a physician, who advised internal treat- 
ment On February 8, 1897, I saw her in consultation with Dr 
William T Bull At this time the entire right breast was occu- 
pied by a spheroidal tumor about the size of a large cocoanut, 
markedly protuberant, slightly fixed to the chest wall, not in- 
volving the axillary glands The skm was thin and glossy, and 
of a deep purple color over the most protuberant parts The 
tumor grew with enormous rapidity and soon began to slough 
The patient died of exhaustion m April, 1897, or seven months 
after the receipt of injury 

Case XLI — Sarcoma of the hi cast (acute) M M , female, 
age thirty-one years (February 6, 1897), unmarried, family 
history good Struck her breast against an iron bracket while 
acting as a clerk in a dry-goods store She noticed a swelling 
immediately after the injury, and this continued to increase in 
size Five months later the tumor was removed by operation, 
recurrence quickly following , four months from the first, a second 
operation was performed The patient died eighteen months 
after the injury, from a supposed recurrence in the brain, five 
operations having been performed m the mean-time This case 
was operated upon by Dr B Gallaudet and Dr W T Bull, it 
was not seen personally by myself 

Case XLII — Osteosarcoma of the ribs ( delayed ) G V, 
sixty-two )ears of age (January 19, 1910) , male Family his- 
tory, father died of sarcoma of the tibia A year and a half ago 
■while trimming hedges he fell upon the sharp point of shears 
v Inch ran into the tenth rib on the left side about the mammillary 
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get the child admitted for more than two weeks, during which 
time the swelling of the leg increased very rapidly, the inguinal 
glands also became much enlarged and, at the end of three weeks, 
extensive hemorrhages appeared in the right eye and a little later 
in the left eye 

The patient was brought to me on January 29, 1908, or five 
weeks after the receipt of the injury Physical examination 
showed a tumor involving nearly all of the right tibia, apparently 
the fibula as well, reaching nearly from the ankle to the knee , skm 
was movable, but of a purplish color due to dilated veins The 
glands in the groin were markedly enlarged, both eyes showed 
evidence of extensive hemorrhage into the surrounding tissues, 
sight not impaired, slight exophthalmus The child’s general 
condition was so bad that the mother did not think he would be 
able to stand the journey from Brooklyn The child was immedi- 
ately admitted to the Nursery and Child’s Hospital and the toxins 
were begun in one-tenth minim doses, with no reaction until the 
third dose, which was followed by a very slight reaction The 
child failed very rapidly and died February 2, 1908 Such minute 
doses of the toxins as were given, with practically no reaction, 
doubtless had little influence in hastening the death No autopsy 
was permitted In the absence of a microscopical examination, 
it is impossible to say absolutely that the trouble was sarcoma, 
but the clinical features and the absence of temperature or any 
symptoms pointing to inflammatory trouble make the diagnosis 
practically certain 

Case XLVIII — Saicoma of the humerus ( delayed ) R G 
H , male, forty-six years old Amputation of thigh for sarcoma 
of tibia Six years later fell, striking his right shoulder against 
an iron bed Four weeks thereafter he began to have pain in the 
region of the right deltoid , was treated for rheumatism for nearly 
a yeai, when a bony swelling became apparent, which gradually 
developed into an enormous osteosarcoma This was removed 
by amputation of right shoulder-jomt 

Case XLIX —Saicoma of -fibula Mrs R , thirty-four years 
of age Kicked by a horse m the upper portion of the right 
fibula, thirteen years ago Almost immediately afterward, there 
developed a small bony tumor which was regarded as an osteoma 
There was very little increase in size for thirteen years In the 
spring of 1910 it began to grow rapidly, and within a few months 
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with apparently good result About eight weeks after the in- 
jury, noticed what seemed to be callus increasing m size, this 
continued to grow larger and soon became painful Within six 
months it had become the size of a child’s head, I performed 
amputation , it proved to be an osteosarcoma which had occurred 
at the exact site of the fracture 

Case XLV — Sai coma of tibia S F , female, forty-six years 
of age, had a fall m December, 1909, tumor developed almost 
immediately afterward 

Case XLVI — Sarcoma of the femur {acute) C L , female, 
thirteen years of age Had a fall in June, 1906 She had a little 
pain afterward, but a swelling was not noticed until two weeks 
after the injury, when there was found a small tumor in the 
lower inner portion of the right femur just above the knee On 
August 13, 1906, she was admitted to the Hospital for Ruptured 
and Crippled At that tune the lower third of the femur was 
much enlarged and the entire bone was involved by a periosteal 
growth Exploratory operation showed it to be an osteosarcoma 
Amputation below the trochanter was done a few days later by 
Dr Royal Whitman She was put upon the mixed toxins as soon 
as the wound had healed The toxins were continued until Janu- 
ary 15, 1907 She regained her normal weight and was well y/z 
years after* 

Case XLVII — Sai coma of the tibia (Jan 29, 1908) T L, 
male, aged eleven months December 20, 1907, or five weeks 
ago, while the baby was nursing, a two-year-old child seized his 
right leg and nearly pulled him to the floor, twisting the leg but 
causing no external bruise Three days later the mother noticed 
a swelling in the middle of the right leg apparently connected 
with the tibia Three days later she consulted a physician, who 
stated that it amounted to nothing Two to three days afterward, 
she again called a physician who, this time, said it was a sprain 
and applied a splint December 30, the child was brought to 
the Hospital for Ruptured and Crippled and examined by Dr 
H L Taylor, who put the leg up in a plaster cast and the 
mother was told to return in one week At the end of the week 
the cast was re-applied and the child was sent to another hospital 
for admission, as an indoor patient The mother was unable to 

: I have just learned that she has just died of metastases which 
de\ eloped four } ears after operation 
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region of the trochanter He complained so much of it, that a 
physician was called m, but he found only a contusion All evi- 
dences of this entirely disappeared, but m the following June, or 
nine months after the injury, he began to have so-called rheu- 
matic pains in the region of the injured hip He was treated for 
rheumatism until September, 1910, when he consulted Dr Fraser 
of Philadelphia, who found an inoperable osteosarcoma of the 
femur at the site of the injury At the present time, January, 
1911, the patient's condition is hopeless 

Case LV — Sat coma of the femur, acute traumatic ma- 
lignancy J A, male, twelve years of age (January, 1907) 
Perfectly well until three weeks ago, while coming home from 
school was lacked by another boy, in the right side of the femur 
just above the knee He came home crying and mother care- 
fully examined him but found no swelling at this time One 
week later he complained of having pain in the injured region 
Mother again examined him and found a hard, irregular swell- 
ing, about three inches above the knee, not movable This rapidly 
increased in size, and January, 1907, three weeks after injury, 
he was admitted to the Hospital for Ruptured and Crippled 
Photograph then showed acute foim of swelling Physical ex- 
amination showed a tumor of hard consistence, apparently peri- 
osteal, involving the right femur, beginning about 2 inches above 
the upper border of the patella and extending iffe inches up- 
wards Mixed toxins were used and the tumor slightly dimin- 
ished m size, amputation immediately followed Local recur- 
rence Death resulted four months from date of injury Here 
we have one of the most striking examples of acute traumatic 
malignancy, a definite history of a single trauma localized 
Careful examination shows swelling to have developed one week 
after injury, running a most rapid course, and causing death 
within four months 

Case LVI — Sat coma of the femur , acute ti awnatic ma- 
lignancy E D , male, aged twelve years , family history nega- 
tive Personal history always in good health up to September, 
1906, when he fell from the limb of a tree about six feet high 
Three weeks later he began to have pam m the right upper femur, 
this continued, slowly getting more severe, until October, when 
he consulted a physician who treated him for rheumatism In 
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became 4-5 inches in diameter September 25, 1910, removal 
of entire fibula The tumor proved to be a spindle-celled 
sarcoma 

Case L — Osteosarcoma of left humei us I H , male, eigh- 
teen years of age, bricklayer Fell three stories, striking a 
glancing blow m the region of the right humerus Pam set in 
four months later and swelling quickly followed Operation, 
recurrence in other humerus 

Case LI — Sarcoma of lectus muscle {acute) J O C, 
eleven years of age, male Received a blow upon the abdomen 
just above the umbilicus m the summer of 1909 Two to three 
weeks later noticed hard lump m the right rectus muscle, just 
above umbilicus January, 1909, operation at the Hospital for Rup- 
tured and Crippled Microscopical examination by Dr Jeffries, 
Pathologist of the hospital and Professor of Pathology at the 
N Y Polyclinic, showed it to be a mixed-celled sarcoma, the 
report stated “ for quite a distance beyond the growth proper, the 
muscle is being invaded by the sarcoma cells which follow accu- 
rately all the ramifications of the areolar mterstitium ” 

Case LII — Sai coma of clavicle W F , male, thirty-eight 
years old In December, 1905, while swinging from a trolley 
car, he grasped the rail with the left hand and received .a severe 
spram of shoulder He immediately began to have severe pain 
over the inner third of the clavicle which, however, subsided 
somewhat under massage One week later he noticed a bony 
lump in the clavicle, which increased rapidly in size It proved 
to be a round-celled periosteal sarcoma 

Case LIII — Sai coma of light thigh {delayed) Mrs G, 
fifty-eight years of age (September, 1910) Three years ago 
struck her right thigh against corner of bedstead in the dark A 
small lump developed 2-3 weeks later There was very little 
change in size for two years, when she fell on a chair, badly bruis- 
ing the tumor It immediately became very painful and at once 
began to grow rapidly Operation, but tumor recurred within 
three weeks 

Case LIV — Saicoma of the femui — tiauma {delayed) 
W S , male, age sixteen years (January 8, 1910) , family history 
negative Always had strong vigorous health until September, 
1909, when he was injured while playing football After he had 
fallen, another boy fell upon him, injuring his left hip in the 
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peaied in the left breast From this time on both tumors grew 
very rapidly The patient was referred to me by Dr W H 
Carmalt, of New Haven, in September, 1902, who regarded the 
case as inoperable The tumor in the light breast was the size 
of two fists and ulcerated, that of the left breast, nearly as large 
Removal of both breasts, proved to be carcinoma, recurred in 
spite of immediate X-ray treatment after operation and proved 
fatal within six months 

Case LX — Caicmoma of the beast, trauma A M , female, 
single, age fifty years (August, 1906), family history good 
Fell and struck right breast on the corner of a dresser short time 
before appearance of tumor Two or three weeks later noticed 
a small hard lump on same breast, site of injury Six months 
later breast was removed by operation Proved to be carcinoma 
X-ray begun two weeks after operation, continued for forty-five 
consecutive days Seven months later whole right breast invaded 
with rapid growing, infiltrating carcinoma 

Case LXI — Caicmoma of breast , acute traumatic malignancy 
M M , female , age forty-six years (April 23, 1904) May, 
1903, was struck m left breast by a baseball, thrown ioo ft 
Caused a bruise, but noticed no tumor until five months later 
in exact region of injury, a small hard lump appeared Grew 
with great rapidity Examination April, 1904, showed entire 
breast involved in typical carcinoma Tumor extensive, skm 
as well as pleural involvement 

Case LXII — Caicmoma of the breast ( trauma ) Mrs 

A M, thirty-seven years of age (October, 1901), family 
history good Patient always well until a year ago when she 
was struck m the upper pait of the left breast by a batted base- 
ball, so severely that it knocked her down Some pam felt in 
bruised area, left part of breast One month later on exact site 
of injury, a hard lump appeared which continued to increase in 
size October 20, 1901, I examined her and found the left 
breast of enormous size, almost entirely infiltrated, typical carci- 
' noma Tumor involving glands, skm, and pectoral region 
Patient was hopelessly inoperable 

Case LXIII — Cai cm oina of breast ( delayed ) MissE J D > 
thirty-nine years of age, single Had worn a plaster jacket 
or aluminum corset for lateral curvature of spine following in- 
fantile paralysis since she was five years of age Four years 
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January, 1907, he noticed a swelling m the upper part of the 
right femur which increased very rapidly in size and there was 
marked deterioration in general health I first saw the patient 
on the 28th of March, 1907 The tumor continued to increase 
rapidly in size and caused death a few months later 

Case LVII — Sarcoma of the ladius, trauma M F, female, 
twenty-six years of age, family history negative Several years 
ago fell and injured left wrist In the spring of 1908 tripped 
and fell, injuring the same wrist Examination by her family 
physician showed a fracture of the wrist Two weeks later she 
went to the New York Hospital and X-ray examination showed 
disease of the bone, probably sarcoma On May 1, an opera- 
tion was performed by Drs Pool and Stewart , a central sarcoma 
was found and curetted out on either side On May 18, there 
was no evidence of union and amputation was advised, but re- 
fused The patient then came under my care for the treatment 
with the mixed toxins After six weeks’ treatment perfect union 
had occurred and the patient was well one year later 

Case LVIII — Sarcoma of the femui , acute traumatic ma- 
lignancy Male, age thirty-five years (March, 1907) , family his- 
tory good Kicked by a horse in the middle of the left thigh 
about six weeks ago Patient admitted to Bellevue Hospital, 
February, 1907 Tumor developed in size very rapidly in a few 
days, occupying two-thirds of the thigh, apparently connected 
with the bone The development of the tumor was so rapid that 
it was not regarded by the attending surgeons as sarcoma, until 
a portion was removed and microscopical examination showed it 
to be chondrosarcoma Entire tumor had developed within six 
weeks 

CASES or CARCINOMA OF BREAST, ASSOCIATED WITH ANTECEDENT 

INJURY 

Case LIX — Carcinoma of both bi easts (acute) E D, 
single, thirty-three years of age, family history good Always 
well up to 1899, when she was run into by a tandem bicycle 
and thrown violently forward upon the pavement, striking upon 
her chest and bruising both breasts Two to three weeks after 
the injury she first noticed a small lump m the right breast, which 
slowly increased m size Two years later a similar lump ap- 
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months later I removed her breast and axillary glands for 
carcinoma The disease reamed within one year and caused 
death. 

Case LXX Cancel of bieast Mrs W D, fifty-nine years 
°f age (September, 1902) , family history negative Ran against 
a hard object, striking upon the left breast, causing it to become 
black and blue No lump was noticed until two months later 
This increased rather rapidly m size and eight months later had 
reached the size of a goose-egg Operation, recurrence, death 

Case LXXI — Carcinoma of bi east Mrs H C L (October, 
I 9 ° 3 ) > family history negative Well until three years ago, when 
she was struck upon the upper part of the left breast by a boy, 
m play No tumor noticed until two years later, but she stated 
it was exactly the same spot where the injury was received, 
grew slowly, first operation June, 1902, tumor pronounced ade- 
noma., local recurrence 1903 with extension to other parts, 
typical carcinoma 

Case LXXII — Carcinoma of the bi cast Mrs C S , colored, 
forty years of age (September, 1896) , family history good Re- 
ceived a blow on right breast three years ago One and a half 
years later she noticed a lump on exact site of injury This in- 
creased slowly since Operation November 18, 1896, entire 
breast removed, recurrence 

Case LXXIII — Caicinoma of the breast Mrs C S , widow, 
farmer’s wife, sixty-three years of age (March, 1896) , family 
history good Three years ago injured her right breast while 
carrying a bundle of poles m her right arm Six months later 
noticed small lump on the right breast, exact point of injury I 
removed entire breast and axillary glands which were involved 
nearly up to the clavicle 

Case LXXIV — Carcinoma of the bieast ( trauma ) Miss 
R P , single, sixty-five years of age (August, 1903) , family lus- 
tory good Ipjured left breast falling against trolley car, 1902 
One month later noticed depression in the skin Two months 
later small tumor developed in this place August, 1903, ten 
months from date of injury, examination showed tumor of the left 
breast with characteristic orange-peel appearance Death fol- 
lowed recurrence one year later 

Case LXXV — Carcinoma of the breast ( trauma ) Mrs 

K R , age thirty-seven years (April, 1898) , family history good 
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ago, cancer of the right breast developed , one year later, of the 
left breast 

Case LXIV — Caicmoma of breast {delayed). Mrs J W 
C , forty-three years old (October, 1895) Two years ago struck 
by a tennis ball in left breast, causing her to faint One year 
later noticed a small tumor at the exact point of injury, which 
proved to be carcinoma 

Case LXV — Carcinoma of breast S B , female, fifty-three 
years of age (January, 1896) Received a blow from a broom- 
handle in the right breast Six months later a hard tumor de- 
veloped at the exact point of injury, which proved to be a 
carcinoma 

Case LXVI — Cai cmoma of bi east Mrs D P C , fifty-two 
years of age (November, 1901) Kicked in the right breast by 
a child two years before 

Case LXVII — Double simultaneous caicmoma of bieast 
Mrs NAB, forty-three years old (October, 1909) (Mother 
has carcinoma of breast at the same time, developing almost im- 
mediately after having fallen down the cellar stairs and injured 
the breast ) Seven years ago the patient was caught in the iron 
gate of an elevated train, severely bruising both breasts, causing 
them both to become black and blue Six years later, noticed 
retraction of the nipple in the left breast with a slight exudation 
Three weeks later, noticed a similar condition in the other breast 
No distinct tumor noticed until September, 1908 I first saw 
the patient in May, 1909, when both breasts were extensively 
involved as well as the glands in both axillse (medullary car- 
cinoma) 

Case LXVIII — Carcinoma of the breast ( delayed ) Mrs 
L P , fifty-nine years of age (March, 1906) Fell, striking right 
breast on the back of a chair when young woman A small 
tumor developed immediately at the site of injury This grew 
very slowly and remained practically quiescent until twelve years 
ago when it was removed by operation It recurred ten years 
later and finally caused death 

Case LXIX — Cancel of bieast ( delayed ) B S, single, 
seventy years of age (1905) , family history good Perfectly 
v ell until August, 1905, when she struck the right breast against 
an iron bed post, causing a black and blue area A few months 
later noticed a hard lump at the exact point of injury Six 
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grew slowly Breast removed a year later, October, 1904, by 
operation Hopeless recurrence within three months of operation 
Case LXXXI Caicmoma of the breast resulting from con- 
tinued irritation Mrs IC , thirty-three years of age (May, 1905) . 
family history unde died of cancer of ribs as a result of fall Pa- 
tient stout, full bust Two months prior to the development of the 
tumor she changed her habit of wearing a high corset to a low 
one, upper edge of which pressed against the breast and soon 
caused an irritation two inches to the right of the left nipple 
Two months, beginning from date of wearing the corset, she 
noticed a small encapsulated nodule at the point of irritation 
about the size of a hazel-nut At the end of four months Dr 
Parham removed a small nodule which after microscopical ex- 
amination was pronounced non-malignant In spite of tins, there 
appeared shortly after a rapidly increasing biawny infiltration, 
starting in the region of the tumor and extending over the whole 
anterior thorax, from the clavicle down to the costal arch and 
outwards beyond the axillary'- line Glands in axilla became 
quickly involved Within six months from time she first noticed 
tumor the right side of thorax anteriorly from the sternum to the 
midaxtllary line, and from the clavicle nearly to the costal arch 
was occupied by an enormous infiltrating growth attached to the 
chest wall Patient died a few weeks later 

Case LXXXII — Cat cinoma of breast {delayed) Mrs N C, 
thirty-eight years old, family history good In May, 1910, struck 
her right breast against a sharp corner of an ice-box Is sure she 
had no lump m the breast previous to the injury and none after 
same, until three months later She then noticed a small hard lump 
at the exact site of the injury This was partly removed under 
cocaine at Bellevue Hospital and proved to be a colloid carcinoma 
Entire breast and axillary glands removed by myself November 
28, 1910, at the Rockefeller Hospital 

Case LXXXIII —Cancel of the breast {acute) Miss E 
B W, thirty years (1905) , no heredity, no previous inflamma- 
tion of breast, kicked m ( breast by a two-year-old child, causing 
a black and blue area, veiy painful for two days One month 
later noticed a lump m exactly the same place Eight months 
later consulted a physician who found a tumor the size of a 
hickory nut Operation shortly afterward, proved it to be car- 
cinoma, recurred and caused death in two and a half years from 
the time of the injury 
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Struck her right breast against a bedstead October, 1897 A few 
weeks later there began to be a reddish discharge from the nipple, 
followed by the appearance of a hard lump on site of injury 
Examination, 1898, six months from time of injury, shows right 
breast the size of two fists Skm infiltrated Typical carcinoma 
Case LXXVI — Carcinoma of the breast, acute traumatic 
malignancy Mrs T, age forty-two (1895), family history 
good 1892, suffered a severe blow on the left breast A few 
weeks after a hard tumor was noticed in the region of injury 
First operation, May, 1893, whole breast removed and examina- 
tion showed growth to be scirrhous carcinoma Recurrence, 
February, 1895 Beyond operation 

Case LXXVII — Caicmoma of the breast Mrs I S , thirty- 
nine years of age (August, 1909) , family history good She 
ran against the corner of a shelf, injuring the right breast Six 
months later a lump developed on exact point of injury Opera- 
tion two years later, recurrence followed within a few weeks 
When seen by the writer, August, 1909, she had a large inopera- 
ble carcinoma of the left breast and axillary glands 

Case LXXVIII — Caicmoma of the breast Mrs A R, 
thirty-nine years of age (December, 1902) , family history good 
Struck right breast against projecting nail in the wall two years 
ago, causing pain for two or three days, but no tumor appeared 
until one year later, when she noticed a small hard lump about the 
size of a hickory nut on exact point where injury had been re- 
ceived This grew to be the size of a goose egg in about three 
months Operation was performed and microscopical examina- 
tion proved it to be carcinoma Operation six months later and 
recurrence in four months, December, 1902 

Case LXXIX — Cancel of breast ( trauma ) Sister M , sixty 
years of age (October, 1898) February, 1908, suffered severe 
blow, right breast, from patient in the hospital At once said 
that she felt sure she would get cancer from injury No lump 
however, was noticed until early m April, just two months after 
injury This grew rapidly September of same year, whole 
breast and axillary glands extensively involved Condition 
hopeless 

Case LXXX — Cancel of bi east ( tiauma ) Mrs M Me C, 
age fifty-seven years (January, 1905) , family history good Two 
years ago injured right breast by knocking against bedstead 
About tvo months later, small nodule appeared at site of injury, 
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vagina was filled with an enormous carcinoma, infiltrating vagir 
and rectum Condition hopeless 

Case LXXXIX — Caicimma of the breast Mis E B , a£ 
thirty-nine years (February 26, 1907) Family history moth( 
died of cancer of the breast Patient injured right breast 1 
March, 1906, by running against the corner of a table A lum 
appeared a few days afterward, at the exact site of injur 
This grew rapidly m size and an operation was performed 1 
Dr Mayo’s hospital on October 22, 1906 Disease returned 1 
about three months locally and apparently m pleura and lung 

Case XC — Cai ctnoina of the breast Mrs W P,agesevent 
years (1906) Family history aunt, mother, brother and siste 
all died of cancer Personal history Six years ago received a' 
injury to the right breast, caused by hitting against a wall } 
month later she struck the same breast against an iron faucel 
Very shortly after second injury, a lump was noticed at the exac 
site of injury This grew rapidly in size, and she had it examine* 
by Dr Robert Abbe, who pronounced it carcinoma She re 
fused operation, and the tumor was finally removed by plaster 
Patient examined by myself five years later, and found free fron 
any recurrence This case had no microscopical examination 0 
the original tumor 

Case XCI — Carcinoma of the bicast Mrs G H C, ag< 
fifty-four years (March, 1908) , family history good Husbanc 
had epithelioma of lip which existed ten years before operation 
was performed Two and a half years ago, patient slipped on a 
rug and fell heavily to the floor, striking the right thumb against 
the right breast, so severely that it caused dislocation of the 
thumb A few weeks (less than a month) afterward, a tumor 
developed at the upper and inner side of the breast at exact site 
of injury Finally, six months after, breast and axillary glands 
were removed by a very extensive operation A few weeks after 
operation there appeared a reddish colored thickening along the 
whole cicatrix accompanied by cedema of the arm Examination, 
March, 1908, showed very extensive local recurrence with meta- 
stasis in the lung and pleura 

Case XCII — Carcinoma of the breast A C , age forty- 
three years (July, 1908) , family history good April 15, I 9 °^< 
struck left breast a hard blow against a blunt piece of wood 
which caused no swelling at the time About two or three weeks 
later she noticed a lump in the exact site of mjuiy which grew 
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Case LXXXIV — Cancer of the breast J C W (February, 
1907) , family history good In September, 1905, fell and struck 
right breast severely against the sharp corner of a wooden box 
Breast became swollen and very painful No tumor found at 
the time of the injury The next day a swelling was noticed 
which slowly increased in size, and six months later the breast 
was removed by operation together with the axillary glands It 
proved to be carcinoma, recurrence, death 

Case LXXXV — Carcinoma of hi east (hei editary) Mrs 
D W, aged fifty-five years, gives following family history 
Mother died of cancer of the stomach, the symptoms of which 
developed shortly after she was thrown from a carriage, injuring 
her abdomen, and her physician stated that the injury caused 
the tumor An aunt died of internal cancer, one sister died of 
cancer of the breast at the age of thirty-eight years, the cancer 
developing very shortly after a blow, breast removed by Dr 
Cheever, of Boston, recurred and pioved fatal two years from 
the time of the injury Another sister died of abdominal cancer 
which developed shortly after a blow upon the abdomen 

Case LXXXVI — Cat cmoma of male breast G H , laborer, 
age sixty-four years (April, 1906) Family history sister died 
of cancer of stomach Injured left breast near nipple twelve 
years ago Six months later noticed a small lump the size of a 
pea, hard and immovable, at exact site of injury Slowly in- 
creased in size for six years Plaster was applied 6 years ago 
Tumor gradually increased m size April 16, 1906, physical ex- 
amination shows large typical carcinoma 2x3 inches in diameter, 
ulcerated There are over entire extent several hard granular 
tumors in the axilla and one or two hard glands above the clavicle 
on the left side 

Case LXXXVII — Carcinoma of the bieast {acute) Mrs 
O B , forty-five years of age (March, 1904), received a blow in 
the right breast from the elbow of a child, two years ago 
Noticed a lump at the site of the injury a few weeks later 

Case LXXXVIII — Carcinoma of the vagina S F , age 
twenty-five years, married, one child, seven and a half months 
old Patient states that she was badly torn at child-birth , began 
to have trouble shortly afterward Four months later consulted 
a physician who stated she had a new growth in the vagina, 
had two slight operations At my examination, October, 1908, 
seven and a half months from the time of child-birth, the entire 
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2 That a single local injury may cause a carcinoma as well 
as a sarcoma, is no longer open to speculation The cases that 
I have submitted fulfil all the conditions necessary to establish 
a definite causal relationship between a single trauma and the 
development of a cancer 

3 This relationship in no way depends upon our ability 
to offer a scientific explanation of it, nor does it depend upon 
the acceptance of any one of the various hypotheses as to the 
etiology of cancer It can be equally well explained whether 
we accept the extrinsic or intrinsic origin of malignant tumors 

4 Medicolegal side The medicolegal aspect of this ques- 
tion is as yet in a most unsettled state While we must admit 
that trauma often plays an important causative role in the 
formation of malignant tumors, this lelationship must be 
clearly and definitely established according to principles and 
conditions very similar to, if not quite so exacting as, those 
laid down by Segond, before any legal liability can be admitted 

The following bibliogiaphy contains only a few of the 
more important references For a more complete bibliography 
prior to 1894 cf Lowenthal (Aicli furklm Chir , 1894-1895, 
Bd xhx) 
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very rapidly Physical examination, July 20, 1908, showed left 
breast occupied by an infiltrating- tumor involving- the whole cen- 
tral portion of the breast, very hard m consistence , skin ad- 
herent No axillary glands involved Clinical diagnosis of car- 
cinoma beyond question 

Case XCIII — Carcinoma of h east Mrs ETA, age 
sixty-two years (October 21, 1895) , married, no children Five 
years ago fell and struck breast, causing a distinct bruise One 
year later a tumor developed in site of injury, which rapidl} 
increased in size till it was as large as an orange Breast was re- 
moved, and proved to be carcinoma I saw the patient October 
21, 1895, with inoperable recurrent carcinoma Operation and 
left breast removed Microscopical examination proved it to be 
carcinoma of breast 

Case XCIV — Cai cmoma of bi east Miss L B , age forty- 
five years (1897) Mother died of cancer of breast Four 
years ago received an injury by running against sharp corner of 
a banister and striking her breast No tumor appeared at site 
of injury, until one year later In 1897 I removed the breast and 
axillary glands Tumor proved to be carcinoma Extensive 
involvement of axillary glands Part removed for microscopical 
examination proved to be carcinoma 

Case XCV — Cat cmoma of bi east Mrs N F B , age thirty- 
eight years (February 14, 1896) , family history good Four 
years ago, October 4, she fell and injured right breast Tumor 
appeared a few weeks afterward First operation 1894, partial 
excision of the breast by another surgeon, axillary glands not 
removed Tumor recurred within the latter part of the year 
Extensive involvement of axillary glands I performed an 
operation February, 1895, but was unable to remove entire 
disease Patient was put upon the mixed toxins of erysipelas and 
Bacillus prodigiosus with the hope of retarding the progress of 
disease Died of abdominal metastasis 

CONCLUSIONS 

A careful study of the evidence here presented, based upon 
over 1200 personal observations, justifies, I believe, the fol- 
lowing conclusions 

1 Local trauma of any kind, from chronic irritation to a 
single local contusion, is not infrequently the direct exciting 
cause of malignant tumors of all types 
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comes developpes sur le cal des fractures Dissertation de Wurtz- 
bourg, 1902 
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que ces corporations ont a mdemmser annuellement, ll n’a pu trouver 
que 15 fois le cancer 

Ollive et Le Meignen Accidents du 1 travail, medecine legale, jurispru- 
dence, p 190 a 197 Paris, 1904 (Rudeval, editeur) 

Phelps Annals or Surgery, May, 1910 

Potel (de Lille) Introduction a l’etude de la Chirurgie Paris, 1907 
(Dom, editeur) 

Quenu Article Tumeurs Un Traite de Chirurgie de Duplay et Reclus, 
2 edition, t 1, p 325 et suivantes Pans, 1907 
Raffaele II medico ed ll gimdice nella lege sugli mfortum del lavoro 
Naples, 1901 (Nic Jovene, editeur) 

Ribbert In wie weit konnen Neubildungen auf traumat Emflusse 
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the chance termination of an inflammatory condition which 
should have been recognized long before, he has in many 
cases allowed the preceding condition to progress undiag- 
nosed, to the great detriment of his patients Even in the 
fatal cases of ulcer peritonitis, a true perforation, such as 
one sees in gastric ulcer, does not invariably occur When 
it does it is often only as a last nail driven into the patient’s 
coffin It has been preceded almost without exception by 
signs of the greatest diagnostic value 

From his operative experience the writer believes that 
in the cases where the ulcer is not confining itself to the 
mucous layei of the bowel the progressive changes that 
occur are usually as follows 

(a) A distinct invasion of the musculai coat of the bowel 
While theoretically a slight invasion of the musculans with- 
out any resultant affection of the overlying peritoneum is 
possible, it seems piobable that this is a very rare occurrence 
As soon as the ulcer has gotten well into the musculans 
and the inflammation has invaded its layers, ( b ) the overlying 
peritoneum becomes distinctly involved, we then have a 
clinical pcntomtis 

This earliest pentomtis should be recognized at its onset 
We should not wait until (c) the musculans has become 
neciotic and the overlying peritoneum has become simply a 
thin film interposed between this necrotic tissue and the 
geneial peritoneal cavity, because by this time we shall 
have to diagnose in most cases (d) a spieadmg peritonitis 
either from the diffusion of the septic material m the necrotic 
area, 01 later from the additional dissemination of the con- 
tents of the bowel, which have filtered through the broken- 1 
down base of the ulcer 

This earliest peritonitis is seen to assume two forms 
(a) There is produced by the peritoneum in the vicinity 
of the ulcer a fluid serous exudate m varying amounts, a 
material of protective value possibly m a mild case that is 
not going on to a general peritonitis , yet mechanically harm- 
ful in the others, m that it restricts localization and tends 
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It is well established that patients suffering fiom so- 
called “ intestinal perforation ” in typhoid fever should be 
tieated surgically A surgeon’s percentage of recovenes fol- 
lowing operation for this condition will depend to a very 
great extent upon the number of houis that have elapsed 
between the time of the peritoneal invasion by the ulcer 
and the time when the patient is placed upon the operating 
table This period will have to be shortened if the mortality 
recoids of this complication are to be improved 

It seems wise to put to oui selves frankly the question, 
Can we diagnose typhoid ulcer peritonitis at an eailier stage 
than is now the rule? If we feel that this cannot be done 
with the piesent means at our disposal, further attempts to 
shorten this period will have to be along executive lather 
than diagnostic lines The writer believes, however, that 
in a gieat many cases an earlier diagnosis can and should 
be made, and that better methods should be adopted m older 
to give to the patient the full benefit of such an earlier 
diagnosis 

The general use of the word “ perforation ” in this con- 
nection has been extremely unfortunate, for it has unques- 
tionably led the physician to disregard the changes which 
have preceded this event in his typhoid patients Fixing his 
attention rather on the symptoms which ma} r accompany or 
follow such an occurrence, which after all is often only 
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like abdomen ” There the rigidity present is grossly evident 
to any examiner the minute he puts his hand on the abdomen 
It is the light shades of abdominal rigidity — those that ap- 
pear at the inception of the peritoneal process— that we should 
be able to detect, and m order that their presence may not 
be overlooked the following precautions and methods should 
be remembered and observed 

Position of the Patient, His Sui roundings, etc — The pa- 
tient should be lying out horizontally, with both knees drawn 
up The position should be a comfortable one The mouth 
should be slightly open, and the patient is told to breathe 
quietly The arms should be at the side and extended, the 
head should be kept directly in the middle line and 111 a 
comfortable angle of flexion The room in which the patient 
is examined should be warm, for a cool room may cause 
slight tremors in the abdominal muscles, which will prevent 
a satisfactory examination The bladder should be empty 
The Examine 1 — The examiner, whose hands have been 
warmed if necessary, stands on one side of the patient and 
first veiy quietly and very gently palpates with the flat of 
the hand those portions of the abdomen in which the patient 
does not complain of pain, tenderness, or discomfort, then 
gradually passes ovei to the affected parts This gentle pre- 
liminary piocedure affords to the examiner a rough idea 
of the general condition of the abdominal contents as to 
tumors, swellings, amount of adipose, points of tenderness, 
etc , and serves to allay a possible apprehension on the part 
of the patient The next step is to determine the presence 
of rigidity in any of the abdominal muscles This, in the 
writer’s opinion, is best done with the most sensitive organs 
at our disposal — the finger-tips of the right hand If the 
examiner is left handed, those of the left hand should of 
course be used The wrist and the finger-joints are all kept 
slightly flexed, and a succession of short but very delicate 
“ pushes ” is made with them over the muscle that is being 
tested It requires hundreds of examinations, as a rule, for 
the beginner to acquire the ability to detect slight differences 
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to float the coils of intestine apart, exposing large surfaces 
of peritoneum to the mechanical dissemination of the toxic 
material which is continually supplied to it as the ulcer 
progresses 

( b ) The other type is the dry exudative type, in which 
the peritoneal surfaces in the vicinity of the ulcer are glued 
to the peritoneum over the ulcer, a process which helps 
mechanically to localize the infective material The two 
types may be combined 111 varying degrees according to the 
kind of infection that is present 

The earliest stages of peritonitis in typhoid fever are 
recognizable in almost all cases by muscular rigidity, tender- 
ness and pam, sometimes by muscular rigiditjr and tender- 
ness alone The physician’s aim, therefore, should be to 
detect this first appearance of muscular abdominal rigidity, 
and thereby to establish a diagnosis of beginning peritonitis 

Muscular Rigidity — From his experience m bedside in- 
struction, both with under- and post-graduate medical stu- 
dents, the writer believes that this most important sign seldom 
receives proper attention He is convinced that it should 
be recognized as the paramount sign in acute abdominal 
conditions, and that instructors should give to it first place 
in their teachings on the subject The proper recognition 
of abdominal rigidity in its earliest stage may well mean 
life to the patient It is true that two observers may differ 
as to the presence of muscular rigidity m a given case, 
this has been seen by the writer on several occasions This 
is due either to a poor tactile power on the part of one of 
the examiners, or to a faulty method of examination, or to 
the improper posture of the patient duung the examina- 
tion, or to all three of these 

When speaking here of the lighter shades of muscular 
rigidity reference is made to the early appearance of this 
tonic-reflex-muscle-contraction, not to that intense degree 
of general muscular abdominal rigidity which follows it and 
which is found in late stages of a general diffused septic 
peritonitis from whatever cause — in the so-called "board- 
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not be diagnosed because there may be no pam at such a 
time It is the writer’s opinion that a lecogmzable amount 
of muscular rigidity and tenderness is often present at an 
earlier period than pam in ulcer peritonitis, and it is this 
very pei lod of earliest peritonitis that must be recognized, if 
the post-operative mortality lecords in this condition are to 
be improved 

Dulness in the light hank, which shifts on turning the 
patient on the left side, may be an early sign of such a 
peritonitis, the fluid being formed first in the right iliac 
fossa region, then giavitatmg towards the pelvis, and later 
spreading to the abdomen geneially This shifting dulness 
is a very valuable sign if present at an early period A using 
blood-p) essme and a rising leucocytosis may be of help 111 a 
doubtful case Both may be absent, however, in the early 
stage of a peritonitis 

DIFFERENTIAL DIAGNOSIS 

Should rigidity of the paraumbilical part of the right 
rectus muscle be found, or of the lateral muscles just ex- 
ternal to it, especially if it be associated with a tenderness 
which has not previously been present, a diagnosis of be- 
ginning pentomtis 111 the right iliac fossa is assumed 

A differential diagnosis is then to be considered between 
tr beginning typhoid ulcer pentomtis ” and “beginning ap- 
pendix peritonitis ” Unless the patient’s appendix has been 
removed this is sometimes difficult Fortunately, however, 
such differential diagnosis is not usually of vital importance, 
because a typhoid appendicitis which has progressed to the 
extent that it is associated with peritonitis (peri-appendicitis) 
should instantly be followed by the removal of the appendix 
Should there be doubt it is safer to act as though the con- 
dition were one of ulcer peritonitis 

The differential diagnosis between an acute ulcer peri- 
tonitis and a sudden and copious intra-intestinal hemorrhage 
m typhoid fever is usually an easy one In mtra-intestmal 
hemorrhage without an accompanying acute peritonitis, there 
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in the amount of rigidity present in different muscles or in 
the various portions of the same muscle, but the acquisition 
of this power is well worth infinite pains and patience on his 
part The two sets of muscles which should be tested with 
special care for rigidity m typhoid patients are the recti 
and the lateral abdominal muscles Owing to the usual 
preponderance of the dangerous ulcers m those coils of small 
intestine that are commonly found in the right iliac fossa 
and right paraumbilical regions, the right rectus and right 
lateral muscles should receive first attention Taking into 
account the normal differences in muscle tone between the three 
segments of the rectus muscle, a preponderance of rigidity 
m any one of the three sections of the right rectus over 
that found m the corresponding section of the left is first 
to be noted Then a rigidity of the right lateral muscle 
layer is sought for as compared with the same layer on the 
left side 

Abdominal Tenderness — Abdominal tenderness has been 
mentioned as one of the signs of beginning ulcer peritonitis 
It is usually present at an early period, and is localized to the 
area where the rigidity is found, it may not be maiked 
at hist in the cases where a fluid exudate separates the 
pentoneal surfaces m the vicinity of the progressing ulcer, 
but even here its appearance is seldom delayed We can- 
not, of course, expect to elicit this sign very cleaily in the 
toxsenuc and comatose cases In testing for the presence of 
tenderness, light pressure only should be used, otherwise ad- 
hesions may be broken up and pus and fecal material forced 
through the base of the ulcer 

Pam — As a rule pam does not precede but folloivs a 
pentomtis Cases operated on shortly after the appearance 
of pam often reveal an acute peritonitis that has undoubtedly 
been under way for some time before the pain began, this 
fact has unquestionably been the cause of delay in diagnosing 
a beginning pentomtis Writers on the subject of so-called 
perforation ” mention pam as the prominent symptom, and 
most of them seem to think that a preperforative stage can- 
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A right lower lobe pneumonia or a right-sided pleurisy 
will often be associated with rigidity of the upper part of 
the right rectus and of the right lateral (iliocostal) muscles 
Careful thoracic auscultation should determine such a diag- 
nosis Diminished breathing may be the only sign at first 
An extensive infarct or inflammation of the spleen will be 
accompanied by rigidity of the left upper rectus and lateral 
iliocostal muscles and by local tenderness, imitating the kidney 
infarcts and peunephutis in this paiticular So will peri- 
tonitis about a typhoid ulcer in the splenic flexure of the 
colon If theie is no blood or pus in the urine a positive 
differential diagnosis may not be easy 

A typhoid patient who has fallen out of bed may suffer 
a contusion of the abdominal muscles In such a case co- 
existing contusions of the skin or subcutaneous ecchymoses 
over prominent bony points are likely to be present If 
found they should make us suspicious of an occurrence of 
this kind 


A henioi rhage into one of the abdominal muscles may 
occur, associated with a degeneration of the muscular fibres 
(Zenker’s degeneration) The localized hemorrhage usually 
presents a raised or softened area in the muscle, differing in 


this way from a condition of muscular rigidity 

Tenderness m the suprapubic region should direct our 
attention to the possibility of a distended bladder If unable 
to pass a sufficient amount of urine, the patient should be 
cathetenzed Muscular rigidity present aftei this' fn the 
lower segments of the recti should make us suspicious of a 
peritonitis, either from an ulcer situated in a pelvic loop of 
intestine ( small or sigmoid ) or from a pelvic appendix In 
women a vaginal examination should be made to clear up 
possible uterine or adnexal disease A rectal examination 


here may be of distinct help 

A soft tympanites occurring during typhoid fever should 
be carefully watched If it becomes a hard tympanites the 
muscular rigidity then present will indicate that there co- 
exists a certain amount of scattered peritonitis, probably 
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is no muscular rigidity The patient may complain of pain, 
but often there is none at first If the hemorrhage is at all 
extensive, there is apt to be a sudden drop m the temperature, 
with a marked elevation of the pulse-rate, and the patient’s 
color becomes distinctly paler It is very rare to have both 
acute peritonitis and hemorrhage occurring simultaneously, 
but a peritonitis will frequently occur a few days after a 
hemorrhage, from further progress of the ulcer In the 
earliest stages of an acute ulcer peritonitis little or no change 
can be noted in the previous pulse-rate or m the temperature 
or respiration, but there is always some discoverable mus- 
cular rigidity, and usually some tenderness If the patient 
is so comatose from a co-existent typhoid sepsis as to be 
unresponsive to the palpation of the abdomen, it will be diffi- 
cult to judge the degree of tenderness present 

It is the writer’s opinion that in a great many of the 
cases of intestinal hemorrhage in typhoid fever there co- 
exists a certain amount of low-grade peritonitis, which may 
at any time suddenly take on the characteristics of an acute 
process when the ulcer from which the hemorrhage has oc- 
curred has increased m depth or in extent A recognizable 
amount of muscular rigidity should be present when this 
event has taken place 

When, during typhoid fever, there occurs an acute chole- 
cystitis which progresses until there is an affection of the 
peritoneal covering of the gall-bladder, rigidity of the over- 
lying right rectus muscle in its upper third will be present, 
with! tenderness over the gall-bladder region If it is a 
primary attack and the stomach, transverse colon, or 
omentum has not as yet become agglutinated by peritoneal 
adhesions to the gall-bladder, there may be no mass to be 
felt As the peritonitis extends, rigidity of the lateral ab- 
dominal muscles in the right iliocostal space will be easily 
recognizable A peritonitis from a typhoid ulcer located either 
in the hepatic flexure or in the upper part of the ascending 
colon should, however, be kept in mind where rigidity in 
the right upper quadrant is encountered 
23 
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discussing its feasibility let us consider the conditions which 
usually surround typhoid patients at the present time in what 
is often regarded as an almost ideal place for them, namely 
the typhoid ward ” of any of the larger city hospitals 
They are there under the supervision of an eminent attending 
physician with a picked staff of medical internes and a corps 
of energetic and experienced nurses 

During the hours from 8am to 8 p m , such a ward will 
be visited once, possibly twice, by the attending physician, 
who will devote considerable time to the typhoid patients At 
other times during these twelve hours there will probably 
be some one member of the interne staff coming and going 
in the ward a good part of the time, so that any change which 
he or a nurse may notice in the condition of any one of the 
typhoid patients will be immediately reported to the house 
physician, or to the next member of the interne staff if the 
house physician is otherwise occupied The patient is then 
carefully examined 

If there has been a complaint of abdominal pain and the 
examination reveals a change in the patient’s appearance, 
with marked muscular rigidity and tenderness, the house 
physician, suspecting so-called “perforation,” is apt to seek 
a confirmation from his attending physician If by good 
fortune he can be located and can leave his work and hurry 
to the hospital, the delay will probably not be a long one 
If the diagnosis be confirmed and the same good fortune attend 
the location of one of the attending surgeons, the total delay 
may not amount to more than a few hours There is apt 
to be greater delay than this, however, and it is a fact that 
operations on so-called “ perforating cases ” are seldom done 
m so short a time Especially is this the case when the 

peritonitis has started at night 

At night the nursing staff is reduced and even if special 
nurses are in constant attendance on the typhoids a slight 
change m a patient’s condition associated with a light degree 
of abdominal discomfort or pain is not so readily noticed 
as in the daytime This is apt to cause a delay in securing 
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from multiple ulcers The writer has seen this condition in 
several toxic cases where the toxaemia had so overwhelmed 
the patient that the existence of pain and the presence of 
tenderness could not be ascertained, operation had therefore 
not been suggested The autopsy showed areas of peritonitis 
mostly in the right side of the abdomen, apparently from the 
ulcers A periostitis of one of the nbs that form the lower 
costal border may be associated with some rigidity of the 
abdominal muscles attached to that rib Here localized tender- 
ness at first over the affected rib should make the diagnosis 
clear if later there should be swelling 

An acute attack of renal or ureteral colic may come on 
during the progress of a typhoid fever The great rarity 
of this complication is probably due to the fact that the typhoid 
patient is usually quiet in bed and that existing calculi are 
therefore subjected to little or no jarring During the acute 
period of the attack there is usually some rigidity of all of 
the muscles on the right side The history of a previous 
attack and the presence of blood in the urine would be of 
help A radiograph might confirm such a diagnosis 

A pentomtis from a mesentenc gland that is on the point 
of suppuration cannot usually be distinguished from a be- 
ginning ulcer peritonitis, for they may both be present in the 
same case from the same infection 

From the foregoing it will be seen how important be- 
comes the determination of even the lightest form of muscular 
rigidity, and how valuable to the patient may be the ex- 
aminer’s ability to accurately locate such rigidity in one of 
the quadrants of the abdomen Such a beginning peritonitis 
may not last as a moderate process for more than a few 
hours, its duration as such may even be shorter than this, 
hence abdominal examinations of all typhoid patients between 
the third and sixth week of their disease should be made by 
a competent tiained diagnostician at intervals of a few hours 
if the existence of such a beginning peritonitis is to be dis- 
covered 

This may seem not to be a feasible procedure 


Before 
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It seems to the writer that in the case of well-to-do patients 
the piactitioner will wisely secure the bedside attention of two 
recent hospital graduates, one for day duty (12 hours) and 
the other for night duty (12 horns), from the beginning of 
the third week of the disease Under these circumstances the 
graduate who keeps constantly m mind the first signs of an 
ulcer peritonitis can, at the very first complaint on the part 
of the patient of any abdominal discomfort, examine the 
abdomen and if muscular rigidity be present summon the 
practitioner to confirm the diagnosis The practitioner will 
have previously made out a list of the surgeons (probably 
thiee at least) who upon inquiry have expressed to him the 
likelihood that they will be available during these three or 
four weeks and within reach by telephone He will then 
immediately call on one of these surgeons to confirm his diag- 
nosis and to operate within the hour if such is the decision 
In any of the larger cities tins forestalling should be possible 
with such surroundings, and it seems probable that in this 
way an operation could usually be started within two hours 
of the first signs of peritonitis In non-toxsemic cases the 
chances of such patients to recover from this complication 
should be at least 50 per cent 

In outside practice where few patients can afford such 
skilled attention, and especially m the country districts, it 
is doubtful whether the present mortality percentage in 
typhoid ulcer pei itonitis can be much reduced, unless the nurse 
in charge be able to detect the early stages of abdominal 
rigidity Without going into the general theme of instruc- 
tion to nurses, the writer feels that they should have special 
instruction 111 this subject Such a practical course could 
be included in the one on surgical emergencies While their 
training does not aim to qualify them to make accurate dif- 
ferential diagnoses in acute abdominal diseases, still it is fair 
to presume that after such practical instruction they should 
be able to ascertain the presence of muscular rigidity and 
its location The importance of this subject is so great that 
superintendents of training schools may well give it their 
earnest consideration 
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a visit of the medical interne on night duty This is especially 
true between the hours of 12 m and 7 a m By the time 
the attending physician has seen the patient and the suigeon 
has confirmed the latter’s diagnosis and the patient is placed 
on the operating table, several valuable hours have probably 
been consumed If we add to this the time that has elapsed 
between the beginning of the peritonitis and the first dis- 
tinct complaint of abdominal pam on the pait of the patient 
we shall often have a delay of at least six to eight hours 
before operative measures are instituted, and when the peri- 
toneum is opened it is usually found full of pus 

What is the lemedy for all this 7 First, a skilled resident 
(salaried ? ) physician with previous ample expenence in a 
large general hospital, second, a skilled resident (salaried ? ) 
suigeon of equal surgical experience who can leach the bedside 
day or night 111 a few minutes , third, “ a special night typhoid 
service,” consisting of rounds made to all waking typhoid 
patients (both ward and private) every two houis, from S 
pm to 8 a m by those members of the interne staff who 
have had previous expenence in diagnosing acute surgical 
abdominal diseases and who will therefore be on the lookout 
for the earliest evidences of muscular rigidity In this way 
any waking typhoid who on tnquuy complains of the least 
degiee of discomfort 111 the abdomen may be caiefully ex- 
amined If musculai rigidity or tenderness be present, the 
resident physician can immediately be notified and within a 
few minutes the resident house surgeon may also be at the 
bedside, if the condition be judged one of beginning acute 
ulcer peritonitis, another twenty minutes should be sufficient 
to have the operating room leady In this way the opera- 
tion may be undertaken by the resident surgeon within one 
or two hours from the time when the peritonitis has started 
Consent to operation should be obtained and recorded on 
admission m every case where symptoms are present sug- 
gestive of typhoid fever Delay is thus avoided at a time 
when every minute counts 

In outside practice what can be done along these lines 7 
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into tiie general penloneal cavity from the giving way of the 
necrotic base of the ulcer, their removal by flushing is in- 
dicated. Here pelvic drainage also will usually be provided 
If on opening the abdomen an acute appendicitis be found, 
an appendicectomy should immediately be done, but heie 
also search should be made for ulcer peritonitis, ^for an 
associated secondary pen-appendicitis of a marked type, from 
extension, may well exist alongside of an ulcer peritonitis 
Local or general anaesthesia will be used according to the 
operator’s judgment The assumption of Fowler’s position 
after opeiation seems of distinct help It is a noteworthy fact 
that a very large number of the non-toxic cases who have 
been subjected to am eaily exploratory operation for a “sus- 
pected perforation/’ and in whom peritonitis has been found 
but no perforation, have recovered The writer’s belief is 
that in many of these, even where no drainage was used, 
the opening of the peritoneal cavity with the necessaiy 
handling of the intestines either arrested the peritonitis or 
changed its type so that the local conditions about the ulcers 
were favorably influenced and perforation averted In cases 
where there has been an intestinal hemorrhage the probability 
of a supervening peritonitis should constantly be kept in 
mind Examinations in these cases should be made certainly 
as often as every two hours if the patients are awake, in 
older to discover the earliest appearance of muscular rigidity 
in the right iliac fossa Should it appear, the advisability 
of doing an exploratory operation for the peritonitis should 
be very seriously considered The writer is willing to go a 
little further and the suggestion is here made that such ex- 
ploratory laparotomy may not only influence the peritonitis 
m a favorable manner, but by so doing secondarily hinder 
the further destruction of the blood-vessels in the ulcer base, 
and avert hemorrhage While a recommendation of this kind 
would not seem to be justified unless there exists a very dis- 
tinct amount of rigidity in the right iliac fossa, the presence 
of the latter would make the procedure seem eminently proper 
It is worthy of note that the cases who have had in- 
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It may, of course, occasionally happen that the practitioner 
will be making his daily visit during or a short time after 
the first appearance of such peritoneal change, and that a 
surgeon can reach the case soon afterwards, but this must 
inevitably be the exception One would say, theiefore, that 
the ideal place at the present time for a typhoid patient would 
be in the geneial or private wards of a large medical and 
surgical hospital, where such skilled attention as the writer 
has previously mentioned can be secured 

It has been estimated that so-called “ typhoid perfora- 
tion ” has been the cause of 25,000 deaths annually 111 the 
United States 

OPERATIVE CONSIDERATIONS 

Given the presence of a light degree of muscular rigidity 
and tenderness in the right iliac fossa or right paraumbilical 
region, are we justified in advising operation ? 

The writer believes that operation is here indicated for 
the following reasons In most of the cases a beginning ulcer 
peritonitis will be found If the more common variety, the 
fluid exudative type, be found, this can by properly placed 
drainage be either arrested or converted into the dry type 
The relief of tension will favorably influence the inflammatory 
process about the ulcer or ulcers, stopping it entirely where 
it is of mild type (Case IX), or pi eventing the development 
of pus in the moderately seveie cases (Case VIII) or helping 
to localize it in the more seveie ones (Case VII), so that 
in the latter it will either discharge itself later through the 
drainage tract or be accessible for subsequent evacuation 
If the necrotic process be found to have already invaded 
the peritoneal layer over the ulcer, a covering over of this area 
by suture, with or without omental grafting as the case may 
be, will be in order, or simple drainage may be used 

Washing out the peritoneal cavity in this early period does 
not seem to be advisable In those very rapidly progressing 
cases, however, which are fortunately of unusual occurrence, 
where the bowel contents have escaped at an earl}' period 
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In this case proper drainage was followed by the entire 
subsidence of the peritonitis Had there not been so much 
toxaemia it is fair to presume that this patient would have 
recovered. 

Case VIII — G B , chauffeur, aged thirty-nine, was admitted 
to the Presbyterian Hospital, on Oct 29, 1906 On Nov 8 and 
9, the patient being in about the third week of his typhoid, 
several hemorrhages had occurred Thirteen ounces of blood 
were passed About eight o’clock the next morning, he com- 
plained of some discomfort, followed by pain, in the epigastrium 
This shifted in the course of the hour to the right iliac fossa 
He was seen by the writer about an hour later, when distinct 
abdominal rigidity was found all over the right side, there 
was also some rigidity on the left side The paraumbilical 
portion of the right rectus exhibited the greatest rigidity 
Tenderness in the right iliac fossa was just appreciable to the 
lightest form of pressure There was shifting dulness m both 
flanks The pulse was about 120 (there had been little change 
in it) A diagnosis was made of pre-perforative ulcer peri- 
tonitis and immediate operation advised Laparotomy was done 
about one and one-half hours after the beginning of the ab- 
dominal pain The abdominal cavity contained more than a 
pint of clear serum, most of it in the right iliac fossa In the 
small intestine, about six inches from the ileocaecal valve, there 
was a thickened area, with crimson peritoneal surface, the site 
of an ulcer The loops of intestine in the right iliac fossa 
were all congested, but no perforation was found, the appendix 
was normal The mesenteric glands were enlarged and con- 
gested A gauze and rubber tissue cigarette dram was placed 
to the ulcer site The patient made an uneventful recovery 

This patient had more than a pint of free serum in his 
abdominal cavity from ulcer peritonitis about one and one- 
half hours after his first complaint of abdominal discomfort, 
and he had very marked abdominal rigidity by the time this 
discomfort had become actual pam Appreciable rigidity ha 
undoubtedly been present before this Here also proper dram 
age was sufficient to effect a cure 
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testinal hemorrhages followed by ulcer peritonitis with or 
without perforation, and who have been operated upon and 
recovered, have rarely had any subsequent hemorrhages 

Case IX — S D , colored, aged twenty, was admitted to the 
Presbyterian Hospital on Nov 25, 1906, in about her fourth 
week of typhoid She was apathetic and at times comatose 
General tremor was marked, so much so that the taking of the 
pulse at the wrist was almost impossible — a markedly toxaennc 
case About 12 m , November 28, 1906, her pulse which had 
been about 120 had become much more rapid When the writer 
was called to see her about ten hours later he found that the 
heart-beats were 160 to the minute, that her abdomen was 
markedly rigid over the right iliac fossa, and that there was 
moderate rigidity in the right flank There was slight dulness 
in both flanks On account of her apathetic condition it was 
hard to judge the amount of tenderness that was present A 
diagnosis was made of ulcer peritonitis and consent for opera- 
tion then obtained from her husband Operation was done on 
Nov 29, 1906, at 12 30 p M On account of a suspicion of 
pneumonia cocaine was used The mixed form of peritonitis 
was found, the peritoneum being oedematous m places with the 
fluid exudate, in places dry with an adhesive peritonitis, the 
appendix was normal except for its peritoneum About one- 
half inch from the lleocsecal valve in the small intestine there 
was an indurated patch representing the site of an ulcer which 
had not gone on to perforation The vessels over this patch 
and for some distance from it were tortuous, congested, and 
of a bright crimson color Three similar areas were found 
further up in the small intestine, and about four inches apart 
There were some large and inflamed mesenteric glahds The 
pelvic contents were normal A gauze and rubber tissue cigarette 
drain was placed to the site of the ulcers The operation was 
followed by distinct improvement in the quality of the pulse 
and in the patient’s general condition The abdominal rigidity 
entirely disappeared Her toxaemia became still more marked, 
however, and about the third day after her operation the signs 
of a double pneumonia were distinct She died The autopsy 
showed that there was no perforation and that the peritonitis 
had subsided There were only a few fine adhesions alongside 
of the dram 
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might have been avoided by a prompt laparotomy done at 
the earliest appearance of abdominal rigidity 

Case XI — S S, aged twenty-one, clerk? was admitted to 
the Presbyterian Hospital on Aug 31, 1909, apparently in the 
end of his second week of typhoid On Sept 9, about ioam, 
he complained of pam across his abdomen, and his appearance 
became somewhat changed His temperature rose to 105 0 F 
and his pulse-rate to 108 He vomited several times A little 
after 4 pm he was seen by a surgeon who was reported to 
have been unable to detect any abdominal rigidity and on this 
account had advised against operation The writer saw him 
within three-quarters of an hour from this time and found 
very marked muscular rigidity over the whole abdomen, with 
shifting dulness m the flanks and general tenderness A diag- 
nosis was made of an extensive peritonitis, probably from typhoid 
ulcers The patient was operated upon about twenty minutes 
later Free gas was found in the right iliac fossa, and the 
peritoneal cavity generally was filled with greenish-yellow ropy 
pus On a loop of small intestine, about six inches from the 
lleocmcal valve, was found an indurated area, of about the size 
of a twenty-five cent piece, with a small perforation m its centre 
The peritoneal surface of this area was greenish yellow in color, 
and on a neighboring coil of small intestine was seen a peritoneal 
plaque of the same size and color, representing apparently the 
part where this adjacent coil had been m contact with the ulcer 
area Several Lembert sutures were applied, folding in the ulcer 
area Drams were placed as follows one of plain gauze to 
the right iliac fossa close to, but not touching, the line of 
Lembert sutures, two others to the bottom of the pelvis (one 
being a gauze and rubber tissue cigarette dram, the other a 
split rubber drainage tube which contained gauze) The patient 
had been placed with the shoulders elevated as soon as the 
peritoneal cavity was opened After the operation Fowlers 
position was continued for several days A small fecal fistula 
formed which soon closed A slow but satisfactory recovery 
followed 

In this case operation was done about seven and one- 
half hours after the beginning of the acute symptoms The 
writer is convinced that an appreciable amount of abdoinina 





Fig a 




Peritonitis from typhoid ulcer end of third week of typhoid Period elapsing between 
development of symptoms and operation i hour, 30 minutes Loop of small intestine about 
six inches from ileocaecal valve showing site of underlying ulcer, general congestion firm- 
ness, dilatation of intestinal walls, and swelling of mesenteric glands (Case VIII ) 
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and drams placed to the pelvis In spite of acute stimulation 
the patient died about five hours after the operation 

Case II — G McL , aged thirty-one, was admitted to the 
Presbyterian Hospital, on Aug 15, 1903, with a ten-days history 
of malaise and of slight abdominal pam, chiefly in the right 
iliac fossa He went through a fairly typical typhoid attack, 
and his temperature became normal on Sept 6, he then had 
a relapse and an a few days became actively delirious and dis- 
tinctly toxaemic On Sept 20, early in the morning he had a 
chill and his temperature rose to 106° F His leucocytes were 
4200 At 4 pm his abdomen had become very tense, and peri- 
toneal friction rales were heard over its upper part At 5 pm 
his leucocytes were 3500 At 8 pm his leucocytes were 3900 
and the abdominal condition had become still more marked 


At midnight his condition had become desperate The writer 
was called in to see him at this time and found his abdomen 
markedly rigid over all, distended, and the signs of free fluid and 
gas Diagnosis was made of a general septic peritonitis from per- 
forated typhoid ulcer Operation at midnight, Sept 20, about 
eighteen hours from the beginning of his symptoms The 
general peritoneal cavity was full of pus and purulent serum 
There were no adhesions About twelve inches from the deo- 
caecal valve there was a perforation in the small intestine, from 
which grayish fecal matter was issuing There were several 
other patches about to break down Lembert sutures were placed 
on all these and the peritoneal cavity irrigated with salt solution 
Drainage was used Intravenous infusion was done during the 
operation on account of the patient’s desperate condition He 


died the next day 

Case III— W K, aged twenty-one, designer, was ad- 
mitted to the Presbyterian Hospital, on Sept 17* i 9°4 j wi ^ a 
history of fever and headache for about a week He ran a 
typhoid course, responding well to his treatment About 1 
Sept 22, he complained of severe abdominal pam, and his a 
domen became very rigid, especially m the lower part Later 
the rigidity and tenderness became still more marked, and ie 
passed into a state of general collapse The writer was ca e 
to see him about 6pm His condition at that time was as 0 
lows there was general abdominal rigidity, very marked ten er 
ness over all, and a pulse of poor quality His appearance was 
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rigidity was present at the time of the acute onset, and 
probably for an hour or so before this By an earlier opera- 
tion the suppurative process might have been averted 

The following seven additional cases are here reported, 
making with the previous four a total of eleven operated 
upon by the writer for acute ulcer peritonitis m typhoid 
fever. Of these eleven, three recovered and eight died, a 
mortality per cent of 73 If the three toxsemic cases (Cases 
II, IX, and X) are excluded from this list, it will then show 
eight cases with five deaths, a mortality percentage of 62 5 
While almost all of the markedly toxsemic cases die of their 
toxaemia, whether operation be done or not, it does not seem 
fair to withhold operation from such of them as exhibit the 
slightest signs of ulcer peritonitis, for they may thus be 
helped to overcome this extra tax upon their resistance Local 
anaesthesia would seem best for the operation m these cases, 
and the shock of simply opening the abdomen and inserting 
a proper dram to the right iliac fossa should be slight 

Case I — C H , clerk, aged twenty-four, was admitted 
to the Presbyterian Hospital on Oct 5, 1900, with a diagnosis 
of typhoid fever He ran an average typhoid course during 
the following five days The writer was called to see this patient 
about 10 pm, Oct 1 1 He had then been suffering from 

abdominal symptoms for over twenty-four hours They had 
consisted of continuous abdominal pain, hiccoughing, and dis- 
tention At 11 pm, Oct 11, his condition was as follows 
He had marked abdominal rigidity, some distention, and his 
pulse was of poor quality His general appearance was bad A 
diagnosis was made of intestinal perforation with general septic 
peritonitis, and operation immediately undertaken It revealed 
a general peritonitis with much purulent fluid and fibrinous 
flakes There was free fecal material m the peritoneal cavity 
About one foot from the lleocsecal valve was a perforation of the 
size of an ordinary lead-pencil, through which faeces were issuing 
The ragged edges were trimmed hastily with scissors and two 
layers of Lembert sutures applied There were a number of 
other ulcer patches which had not perforated The peritoneal 
cavity was irrigated with several gallons of normal salt solution, 
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the pulse was increased m frequency and m which there was 
abdominal pain followed by distention, since then she had had 
a number of these attacks which lasted about six hours Per- 
foration had been considered, but her attending physician thought 
that the indications were not sufficiently plain for operation 
About 8 pm, Oct 5, she had another attack decidedly more 
severe in character, and there developed general abdominal 
rigidity The writer was sent for at 11 pm. and reached her 
home m the country at 1 am Her condition at that time was 
as follows There was an anxious expression to the face, marked 
anaemia, and a pulse-rate of about 170, weak and irregular 
The abdomen was distended The right rectus muscle was rigid 
throughout, and there was extreme tenderness over the right 
iliac fossa There was dulness m both flanks, and a suggestion 
of a fluid wave across the abdomen Diagnosis was made of 
repeated perforations Operation was done about 130 am under 
cocaine anaesthesia Scattered throughout the right side of the 
abdomen were a number of pockets containing pus which differed 
somewhat in color and consistency in the different pockets In 
the region of the lleocsecal valve there was a large collection of 
pus, there was also much pus in the pelvis It was hard to 
make out the distance of the various ulcers from the lleocscal 
valve on account of the adhesions Cigarette drains were in- 
troduced to the pelvis and to the right iliac fossa The patient s 
condition improved somewhat after the operation, but later in 
the morning her heart action became still more rapid and she 
died within a few hours. 

Case VI — J P , aged twenty, was admitted to the Pres- 
byterian Hospital on October 25, 1905, in the middle of 
a well-developed typhoid From the time of admission until 
Oct 24, the fever ran a rather irregular course, due perhaps 
to some small intestinal hemorrhages that occurred On Oct 24, 
about 1 A m , the patient complained of a severe pam in the 
lower abdomen which lasted for a few minutes, this recurre 
at 3 a m At 8 a M the existence of a considerable amount 
of abdominal rigidity was noticed, associated with marke 
tenderness Up to that time there had been little or no change 
in the temperature, pulse-rate, or respiration The leucocyte 
count remained about the same The writer was called to see 
the patient about 10 am He was then m a very poor con- 
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alarming. A diagnosis was made of general peritonitis from 
perforated typhoid ulcer At the operation which was done 
about five and three-quarter hours after his attack of severe pam, 
a general peritonitis was found with much turbid fluid and pus ; 
there was a perforation in the small intestine about eighteen 
inches from the lleocaecal valve , there was some fibrinous 
exudate about the ulcer area. Two layers of Lembert sutures 
were placed, and the general peritoneal cavity was flushed with 
hot saline Cigarette drainage was used During the operation 
an intravenous infusion had to be resorted to Active stimula- 
tion was continued and he rallied from the operation, but died 
in about six hours. 

Case IV — M M , aged nineteen, was admitted to the 
Presbyterian Hospital on Sept 27, 1904, with a fairly typical 
typhoid history He had in addition complained of some pam 
in the centre of his abdomen On Sept 29, at 9 p m , he com- 
plained of pam in the right iliac fossa and there was tenderness 
there At 1 1 pm his pam had increased In the records 
there is a statement that there was slight rigidity at that time 
At 12 10 am there was sudden severe pam in the right iliac 
fossa and general tenderness and rigidity, with slight distention 
Operation was decided upon, but consent was not obtained until 
about 4am Operation was done at 4 10 a m , Sept 30, about 
seven and a half hours after the beginning of his acute symptoms 
Free brownish fluid with fecal odor was found m the peritoneal 
cavity There was also some gas About 12 inches from the 
lleocaecal valve there was a perforation in the small intestine 
about three-eighths of an inch in diameter The peritoneum was 
irrigated with normal salt solution and two cigarette drains 
were inserted On account of his desperate condition the pa- 
tient received an intravenous infusion while on the operating 
table Following the operation he rallied for a time, but the 
peritonitis did not subside and he died withm 48 hours of the 
operation 

Case V — S R , aged fourteen, school girl Her previous 
history was negative except for an interval appendicectomy 
done several years before She was seen by the writer on 
5 > She had then been running a typhoid course for 

forty-seven days with high temperatures and a high pulse-rate. 
Two weeks previously she had had a sudden attack in which 
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patient stood his operation fairly well, but coma gradually 
deepened and he died about five o’clock the same afternoon 

A critical review of these cases bungs out the fact that 
m the great majority of them a sufficient amount of im- 
portance had not been attached to the change m their ab- 
dominal condition While a sudden attack of sharp 
pain, in the hospital cases, had invariably brought one 
of the members of the interne staff to the patient’s bedside, 
the records show that a very careful search at that time 
for the slightest amount of muscular rigidity had not 
been carried out Tins is perhaps too much to ask of 

them The writer was once a member of this medical 
interne staff, and he now appreciates that at that time he 
was unquestionably unable m all cases to distinguish such 
differences The importance of this subject was not 
sufficiently dwelt upon at that time m undergraduate instruc- 
tion The pathological conditions, however, which he then 
saw m the so-called “ perforated ” cases led him to the con- 
clusion that it would be of the greatest value to the patient 
if the peritoneal changes, which had evidently been progress- 
ing 111 almost all cases for many hours before any acute 
symptoms had appeared, could be detected very shortly after 
their onset By broad analogy with the affections of the ap- 
pendix it seemed probable that a beginning peritonitis m 
typhoid fever could often be arrested by early operation if 
the diagnosis could be made with a reasonable amount of 
certainty 

In considering the various signs of beginning peritonitis, 
none seemed constant except that of muscular rigidity The 
ability, therefore, to detect its presence at its very beginning 
seemed most important for the surgical diagnostician Since 
that time the constantly increasing number of patients brought 
to the hospital suffering from acute abdominal conditions 
associated with varying degrees of peritonitis has affor e 
to the writer such experience as he then desired, and m his 
bedside instruction to the students he has constantly en- 
deavored to impress upon them the paramount necessity 0 
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dition, with intense rigidity of all the abdominal muscles There 
was some dulness m both flanks , his pulse was of poor quality, 
and he was somewhat cyanotic Operation was done at 1030 
A m , at least nine and a half hours after the beginning of his 
acute symptoms The peritoneal cavity was found full of 
grayish fluid, and there was a general peritonitis. Six ulcers 
were found m the small intestine within three feet of the lleo- 
csecal valve, all of them about to perforate except one which had 
already perforated and from which pus and gas escaped Cir- 
cular sutures were placed, re-enforced by Lembert sutures, and 
the peritoneum flushed with salt solution A cigarette drain 
was placed to the pelvis. The patient died shortly after the 
operation 

Case X — A. H , aged thirty. This patient was m his fourth 
week of a severe typhoid His pulse-rate had been about 120, 
and his temperature about 104° F. He had been distinctly 
toxeemic from the start His bronchitis had been severe and 
there had been marked congestion at the bases of both lungs 
There had been three intestinal hemorrhages, one of about 
fourteen ounces, the other two smaller He had rallied fairly 
well from these On April 16, about 9 a m , he had a chill and 
went into collapse, the pulse being almost imperceptible and 
the temperature 106 2° F Marked distention set in The writer 
was called about 10 am, and reached the bedside about II, 
prepared to operate The patient’s condition at that time was 
as follows He was comatose (but could be slightly roused), 
and cyanotic His pulse-rate was about 140 It was soft and 
weak. There was abdominal rigidity over all, the muscles on 
the right side being distinctly more rigid than those on the 
left The whole right side was dull There was evidently some 
tenderness m the right iliac fossa Operation was done a few 
minutes later under eucaine anesthesia A quart or more of 
turbid, foul-smelling fluid was found in the general cavity 
About sixteen inches from the ileocecal valve were two per- 
forations, and adjoining these were several other circumscribed 
ulcer areas of dark color Fecal matter was oozing through 
the perforations There were many mesenteric glands m a 
condition of acute inflammation The perforations were cov- 
ered m by Lembert sutures and two cigarette drams were 
placed, one to the pelvis, the other to the right iliac fossa The 
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In children, a femoral hernia is usually congenital, m 
adults, it is most frequently the result of sudden muscular 
effort, and may be termed an acute hernia In the aged, it 
is commonly a hernia of slow development due to a gradual 
relaxation of the structures forming the femoral canal In 
children and adults, the operation essential for the relief of this 
condition is necessarily more extensive, and may be under- 
taken without regai d to the period of time consumed in carry- 
ing out the various steps of the operation, and without the 
other dangers which are present in all operations upon the 
aged It has been observed that the simpler methods of clos- 
ing the femoral canal which are usually sufficient to bring about 
a cure in the aged, are not so universally successful m younger 
subjects, and it is on this account that so many operations 
(numbering in the neighborhood of 75) have been devised for 
the relief of femoral hernia 

In the majority of cases of femoral hernia in the aged, 
the condition passes unnoticed until some accident occurs, 
which gives rise to pain or intestinal obstruction Many 
times there is present an inguinal hernia on the same side, or 
a double inguinal hernia, a truss being used for the control of 
these but nothing done to hold m restraint the femoral defect 

As has already been stated no attention may be paid to the 
defect until some accident has occurred to the hernia, and in 
the majority of cases — 60 to 70 per cent at least — this acci- 
dent consists of a strangulation of the intestine contained 
within the sac of the hernia The problem presented to the 
surgeon is as follows 

He is called upon to treat a patient already infirm by 
reason of years, there has existed for some time an obstruc- 
tion of the bowels, the patient during that time has been 
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familiarizing themselves at every opportunity with the various 
degrees of rigidity present in the different segments of the 
abdominal muscles in cases of peritonitis and of comparing 
these with the conditions found at operation 

CONCLUSIONS. 

If the distinctly toxsemic cases are excluded, an “ early 
operation ” for the others should give excellent results This 
“ early operation ” should be one undertaken very soon after 
the appearance of the lightest .recognizable shade of ab- 
dominal muscular rigidity 

The writer believes that this “ early operation ” is not 
usually suggested because the diagnostic value of abdominal 
rigidity at its first appearance is not appreciated, and that 
on this account a persistent search for it is not made from 
the time that the patient begins to suffer from abdominal 
discomfort The records show that it is only recognized 
as a rule when marked pam is complained of, and unless 
other alarming symptoms are present that the case is un- 
fortunately too often “ watched ” until the rigidity becomes 
general and a spreading peritonitis has become well 
established 

Enough evidence is at hand to justify the statement that 
an early exploratory operation exerts a distinctly beneficial 
influence, not only on the ulcers that may be about to break 
down but on others as well, thus preventing their further 
progress towards separate perforations, a condition recognized 
as almost invariably fatal (see Case V) Whatever may 
be the opinion held m regard to the advisability of peritoneal 
drainage for pus conditions originating m the female pelvis, 
or m cases of suppurative appendicitis, it seems that the co- 
existing typhoid poisoning should induce us here to follow 
that procedure which we believe will dimmish peritoneal 
congestion, and by transforming the fluid variety of peritonitis 
about the ulcers into the adhesive one, bring about a protect- 
ln g condition m their vicinity 
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These dangers, however, can all be avoided by the use of 
local anaesthesia Using a minimum amount of cocaine, it is 
no exaggeration to say that the operation can be performed 
without pain to the patient, his greatest shock being the 
thought of the operation, which may often be completed before 
he is aware of anything having been done Instead of a weak- 
ening of the pulse, the heart usually becomes stronger and its 
action slower as the operation progresses, there is no uncon- 
sciousness of the patient, no vomiting following the operation, 
no suppression of urine, no oedema of the lungs, the patient 
remaining unhampered to fight the toxsemia 

Technic of the Local Anaesthesia — In order to secure easily 
a sterile solution of cocaine of the required strength, all that 
is necessary is to boil in a proper receptacle one ounce of 
saline solution or one ounce of plain water, as the ebullition 
ceases, which it does at a temperature of 212 0 F, a tablet 
containing one grain of cocaine is dropped into the solution 
The efficacy of the cocaine is not destroyed at a temperature 
below 212 0 F , but it will be seen that no pathogenic bacteria 
which might be contained in the cocaine powder could resist 
the action of such a temperature, and it has been actually 
demonstrated that a solution thus made is perfectly sterile, the 
strength of the solution is one-fifth of one per cent , and at least 
one ounce may be used without any danger to the patient 
Having prepared the field of operation, the line of incision 
is infiltrated with this solution of cocaine , the needle is passed 
into the skin but not beneath it, so that the injection is mtra- 
cutaneous and not subcutaneous, the effect will be to raise a 
weal, as is shown m the accompanying drawing (Fig 1) 
When this infiltration has been accomplished, the skin may be 
divided absolutely without the knowledge of the patient 

Incision — The writer prefers the vertical incision, parallel 
to the femoral vessels and generally to the inner side, beginning 
one inch above Poupart’s ligament and carried down as far 
as necessary over the hernial tumor, the incision varies from 
two to three inches in length Many operators prefer an inci- 
sion parallel to Poupart’s ligament, slightly curved with the 
concavity upward, and extending on a line from a point two 
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unable to take food and is therefore weak from the want of it , 
he is also already suffering from the absorption of intestinal 
toxins which are the result of fermentation and putrefaction, 
the mind is somewhat obscured, and the complaints of the 
patient do not direct our attention to the site of the trouble, 
the cardiac function is impaired by reason of the patient’s 
age and the autointoxication , the respiratory centres and lung 
tissue are m a condition favorable for the development of post- 
operative pneumonia and oedema of the lungs , the kidneys are 
congested and probably the seat of chronic degenerative changes , 
there is also complete reversion of all gastro-mtestmal functions 
The usual history given by the patient is the following 
For the last five or six days there has been persistent 
nausea and vomiting, ascribed by the patient to an acute attack 
of indigestion, oftentimes the acute gastric symptoms subside, 
but there remains a continual nausea, the tongue is coated, 
there is loss of appetite, with attacks of vomiting once or twice 
a day, and enemata are administered without effect , the heart 
action at first is not especially rapid, and no concern is felt for 
the condition of the patient excepting that the bowels cannot 
be made to move, the patient cannot retain any nourishment, 
and there is a general lassitude and weakness unnatural to him 
However, medical treatment does not improve the condition, 
and the vomiting gradually becomes fecal , finally the surgeon 
is called His examination reveals a tumor characteristic 
of femoral hernia, tense, and not especially tender, a most 
striking symptom being the lack of pain m the region of the 
hernia The diagnosis is easily made, and the question of 
operating upon the patient is considered 

If we give such a patient a general anaesthetic, — be it 
chloroform, ether, nitrous oxide, or ethyl chloride, — the pri- 
mary result will be the same, that is, a depression of all the 
body functions, naturally, this is the effect least to be desired 
The general anaesthetic weakens and increases the rapidity of 
the heart, irritates the lung tissue, irritates the kidneys, in- 
creases the tendency to vomiting, while the possibility of in- 
spiratory pneumonia becomes very great on account of the 
fecal vomiting and the unconsciousness of the patient 



Showing the structures concerned in repairing a femoral 
defect Poupart’s ligament lies anterior and superior 
Gimbernat's ligament lies to the inner side of the canal and 
is covered by fibres of the iliac portion of the fascia lata 
the hori7ontal ramus of the pubes cohered by the origin 
of the pectineus muscle and it= fascia he behind the canal 
and the sheath of the femoral \ ein lies to the outer side of 
the canal 
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Disposition of the Sac — The sac is drawn down as far 
as possible and its neck is transfixed with a heavy ligature 
of chromic gut or silk, the ligature is then carefully tied on 
one side of the sac and then on the other side, so that the 
ligature has transfixed the sac and is tied entirely around 
it, completely closing the peritoneal defect The two ends of 
this ligature are then threaded on separate well-curved needles 
or aneurism needles, and the surface of the external oblique 
muscle above Poupart’s ligament having been previously 
cleared, the stump of the sac is pushed up underneath Pou- 
part’s ligament with the forefinger of the left hand, and using 
this finger as a guide the needle is passed up and pushed 
through the overlying abdominal parietes above the level of 
the inguinal canal and the ligature is tied In this way the 
peritoneal dimple at the inner femoral ring is obliterated, and 
the ring itself is blocked by a wad of cicatricial tissue (Fig 3) 

Closine of the Femoial Canal — A single purse-strmg 
suture of silk or chromic gut is used for this purpose, the 
needle is first passed through Poupart’s ligament near its 
attachment to the pubic spine, Gimbernat’s ligament and 
the periosteum of the pubic bone are next included, the 
suture passes through the pectineal fascia and muscle, is 
carried across to include the sheath of the femoral vessels, 
and emerges again through Poupart’s ligament, when the 
two ends of this suture are tied, the patency of the femoral 
canal is entirely obliterated 1 (Fig 4) 

If this method of suture be not feasible, the pectineal 
fascia and muscle are united to Poupart’s ligament by inter- 
rupted sutures of chromic gut extending from the pubic spine 
to the sheath of the femoral vessels, this, however, takes 
a little more time In some cases the hernia pushes down be 
tween Poupart’s ligament and crosses over the sheath of t e 
femoral vessels, producing a more extensive defect In sue 
a case, m addition to the purse-string suture as alrea y 
described, it is necessary to attach Poupart’s ligament to tie 
muscular mass external to the femoral vessels, including t e 
fascia lata (Fig 5) In case the external mgum a^ 

1 Coley, Annals of Surgery, vol xliv, 1906, p 5 22 
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inches from the anterior spine of the ilium to the spine of the 
pubis If the hernia is large and contains much gut and 
omentum, the incision must be changed to accommodate itself 
to the abnormal conditions The skin and subcutaneous tis- 
sues are divided, the sac is separated gently from the sur- 
rounding tissues and freed as far as the femoral opening 
beneath Poupart’s ligament, this may be accomplished pain- 
lessly without the use of any anaesthetic 

Technic of the Operation — The hypertrophied adipose 
tissue which surrounds the sac is removed The constriction 
of the sac usually takes place within the femoral canal formed 
by Poupart’s ligament anteriorly, Gimbernat’s ligament on the 
inner side, the pectineal fascia posteriorly, and the sheath of the 
femoral vessels externally (see Fig 2) The sac of the hernia 
having been carefully isolated, it is drawn down and opened, 
and its contents noted The femoral ring is carefully exposed, 
is injected with the cocaine solution, and the constriction incised 
to allow di awing down of the strangulated gut , that it may be 
carefully examined before returning to the abdominal cavity 
One sees from the topographical anatomy that the points of inci- 
sion should be anterior and internal in direction 

If there be any question as to the viability of the gut, the 
operation may be suspended at this point and the suspected 
gut kept warm by the aid of external agents for as long a 
time as it takes to satisfy the surgeon of its health or disease 
The point of constriction of the gut should be carefully ex- 
amined, because it is at this point that localized gangrene 
often occurs, which is accountable for a number of the deaths 
following the operation for the relief of this condition If 
this be neglected and the gut returned to the abdominal cavity 
with a localized area of gangrene, the patient may seem to 
recover from the operation, passing small amounts of gas and 
faeces per rectum, but suddenly, in from four to seven days, 
there is collapse, the patient sinks rapidly and dies without 
warning If the surgeon be sure that the gut is viable, the 
operation may proceed , the gut is returned to the abdominal 
cavity, the herniated omentum if hypertrophied or adherent, 
is removed, and the sac remains to be treated 




Fig 3 



Disposition of the sac After tying off the sac the two ends of the ligature are threaded 
on separate well-curved needles and the stump of the sac is drawn up and attached to the 
external oblique muscle as described on page 680 



ACUTE DIVERTICULITIS 


BY HERBERT A BRUCE, M D , F R C S , Eng , 

OF TORONTO, 

Associate Professor of Clinical Surgery m the University of Toronto, Surgeon 
to the Toronto General Hospital 


The following case of acute diverticulitis, with perforation, 
occurred in a man aged sixty (M O ), referred to me by Dr 
G W Ross, by whom he was first seen on October 3, 1910 
On this date he stated that in the previous June he had suf- 
fered from chronic constipation and “ severe cramps ” Ten days 
ago there was vomiting after food, and a few days later severe 
pain in the lower abdomen On the previous evening the bowels 
were slightly moved by Kissingen water, but great pain re- 
sulted, with marked nausea after taking food of any description 
He complained of severe pam in the lower abdomen, most 
marked in the appendicular region, with rigidity of the nght 
rectus and lower abdominal muscles, and rigidity and tender- 
ness of the hypogastnum On the following day the temperature 
was 99 0 to ioi°, the pulse-rate below 100, and the leucocyte 
count 23,000 Most of the pam and tenderness were now referred 
to the hypogastnum and left iliac region, where a definite mass 


could be felt, the slightest movement of the abdomen causing 
severe pam Urine contained albumin Abdomen distended 
An incision was made in the middle line, and a large in- 
flammatory mass found, extending from the middle line towards 


the left iliac region The small intestines and omentum wer 
matted together, and on insinuating the finger between the ad- 
hesions an abscess was opened and about two ounces of thick 
pus let out, and a dramage tube inserted The sigmoid flexure 
could be felt forming the outer boundary of the abscess cavity 
The appendix was sought for and found f o be slightly inflame , 
and was removed, as on account of the early history it w as 
thought to be the beginning of the trouble However, it was 
now quite clear that the disease originated m the sigmoid, an 
that we were dealing with a case of acute diverticulitis 

The patient became still more markedly distended after tie 
operation, and we were unable to get the bowels to move on 
thirty hours later the wound was opened up, the first P ari ^ 
distended bowel presenting drawn out, and a Paul’s tube tie 
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ring be enlarged, its pillars may be infiltrated with the cocaine 
solution and closed with two or three deep sutures of chromic 
gut If an inguinal hernia be present, the incision may be 
carried up and a radical cure accomplished If the patient’s 
condition will not permit of the radical operation for the 
inguinal hernia, two or three sutures may be used to close 
the external inguinal ring, and one or two sutures may be 
used to narrow the inguinal canal without exposing the cord 

Closure of the Wound — The wound is closed with in- 
terrupted silk sutures, without drainage 

It will then be seen that the procedure for the radical cure 
of femoral hernia in the aged is very simple, and consists of 
the following steps 

i. Intracutaneous injection of one-fifth per cent solution 
of cocaine along the line of incision 

2 Incision, enucleation of the sac, and exposure of the 
femoral ring 

3 Opening the sac and inspection of the contents, incision 
of point of constriction, and return of intestines to abdominal 
cavity 

4 Transfixation and ligatuie of the neck of the sac with 
a single ligature, and fixation of the stump of the sac to the 
abdominal wall above the femoral ring 

5 Single purse-string suture uniting Poupart’s ligament, 
Gimbernat’s ligament, the pectineal muscle, and the sheath 
of the femoral vessels, obliterating the patency of femoral canal 

6 Closure of the wound. 

The entire procedure is often accomplished with the use 
of about two drachms of one-fifth per cent solution of cocaine, 
which contains about one-fourth gram of the cocaine The 
patient is conscious, and is better able to fight the toxaemia 
The proceduie is very simple, needs few or no assistants, and 
can be done at the patient’s home Oftentimes no bleeding 
points need to be ligated, and the only foreign bodies are 
the ligature used to transfix the neck of the sac, the ligature 
closing the femoral canal, and the sutures closing the wound 
It is therefore an operation peculiarly adapted to the aged, 
and results in a permanent cure of the hernia 




Fig i 
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Section of sigmoid opened showing a number of diverticuli a, abscess 
cavity outside sigmoid b a glass rod inserted through perforated diverticulum 
and into abscess cavity c enterolith in sigmoid d a number of diverticuli 
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In 1878 Chian, 1 who examined 800 cases postmortem, 
found great variability in the depth of the lacunse Morgagni, 
sometimes amounting to diverticuli, and in live cases a fistula 
was continuous with these He considered these diverticuli 
due to pressure from within the bowel, similar to pressure 
diverticuli of the phaiynx 

Graser 2 called attention to diverticuli of the large in- 
testine due to deficiency of the muscular wall, owing to chronic 
congestion of the mesenteric vessels, and to diverticuli of the 
sigmoid causing inflammatory neoplasms 

Graser’s diverticuli may occur in any part of the small or 
large intestine, and are congenital or acquired, the latter 
form being most common m the large bowel They occur 
mainly in rows, at the sides of the gut or close to the mesen- 
teric attachment, the commonest site being the appendices 
epiploicae, and they may be the size of a hazelnut When 
small they are semiglobular, but tend to become flask-shaped 
as they increase in size, and the aperture into the bowel is usu- 
ally smaller than the maximum diameter of the diverticulum 
They are not often found much above the middle of the de- 
scending colon, and increase in number and size from 
above downwards They are usually full of fecal material 

They may be (1) of congenital origin, or (2) due to 
pathological causes affecting the intestinal wall In go cases 
the average age was sixty, and about 65 per cent are males 
They are fairly common in connection with obesity The 
normal sacculation of the colon is often exaggeiated 111 con- 
stipation, and is sometimes found in association with these 
diverticuli The longest retention of fecal matter is m this 
portion of the bowel 

Scheiber suggests muscular weakness or deficiency as tie 
primary cause, Bier the “worked out” musculans in senility 
in individuals who have been constipated or obese 1 
secondaty pathological changes are atrophy of muscle fibres 
and of mucosal glands, difficulty m expulsion of fecal con 
tents, tending to mspissation and concretions, and inflammatory 
changes in the sac wall due to bacteria The direct resu 
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m This, however, was not sufficient to relieve him, and he 
succumbed m twenty-four hours An autopsy was performed 
by Dr O R Mabee, who reports as follows 

The coils of small intestine were loosely adherent to the abdominal 
wound by fibrinous adhesions, and were covered by a fibrinous exudate 
and loosely adherent to one another The Paul’s tube was inserted into 
one of these coils, being held by sutures There was an abscess cavity in 
the region of the sigmoid flexure four to six centimetres in diameter, and 
its outer and posterior walls were formed by the sigmoid and sigmoid 
mesocolon The latter was covered by a thick fibrinous and partly 
organized exudate, and swollen and indurated The inner and anterior 
walls were formed by the adjacent loops of small intestine 

On examination of the sigmoid after longitudinal section, seventeen 
pouch-like projections were obseived bulging into the mesocolon , and 
measuring fi om 2 to 5 mm tn diameter and 1 cm m depth A pi obe was 
passed thiough one of these from witlnn the bowel into the abscess cavity 
Their walls were thin and apparently contained no muscle Several of 
them contained hard fecal concretions and their walls were congested 

On microscopical section through the diverticifli their walls were 
seen to be composed of the mucosa, the submucosa, and the serosa The 
tubular glands of the mucous membrane were fewer in number than 
normal, their lumina dilated, and their epithelium showed degenerative 
changes The submucosa was infiltrated by moderate numbers of 
polymorphonuclear leucocytes, and a fairly large number of small 
mononuclear lymphocytes and eosmophiles This inflammatory process 
at the base of the diverticuli extended for a short distance into the 
adjacent muscle 

Anatomical Diagnosis — Multiple diverticuli of the sigmoid, perisig- 
moidal abscess, general peritonitis, and acute and chronic diverticulitis 

The accompanying drawing shows the condition very well 
The probe passed through diverticulum, which had perforated 

Whilst operating upon a patient recently (Mrs W , aged 
thirty-six), who had dense intestinal adhesions 111 the lower 
abdomen and pelvis, causing a very severe degree of chronic 
obstruction, I found a number of diverticuli of the small in- 
testine above the obstruction These diverticuli extended into 
the mesentery, and varied m size from that of a hazelnut to 
that of an almond Altogether some twelve or fifteen were 
met with, situated at varying intervals of from four to eight 
inches apart They were flask-shaped and empty, and it was 
quite clear that they were due to pressure from within the 
bowel, brought about by obstruction They looked like hernial 
protrusions of the mucous coat through the muscular coat, with 
a very small aperture into the intestine 



APPENDICOSTOMY TO SAFEGUARD THE EX- 
CLUDED COLON IN LANE’S OPERATION 
FOR CHRONIC INTESTINAL STASIS 

BY A E ROCKEY, MD, 

OF PORTLAND, OREGON 

To read Emil Metchmkoff’s intei estmg book on “The 
Prolongation of Life ” is to conceive a prejudice on the dan- 
ger to health of harboring within the body a cesspool so vile as 
the colon Follow this by reading Lane’s monograph on the 
“ Surgical Treatment of Chronic Constipation,” and a ghostly 
procession of overlooked cases will pass in memory The bad- 
breathed slaves of the anticonstipation pill, the Fletcherizers, 
the bran eaters, and the Carlsbad drinkers are there with 
the various ills produced by their slow poison 

I have one more charge to add to the indictment In- 
testinal stasis may be an important factor in the causation of 
diabetes 

The colon is an economy dump whose function is to squeeze 
the last vestige of nutriment from the intestinal contents that 
are poured into it in a liquid state at the caput and in the cases 
under consideration only too often to be sluiced out at the 
other end by the enema syringe as a residue of hard lumps 
That this function of absorption is a useful part of nutrition 
within proper limits is undoubtedly true I am, however, quite 
m accord with those who believe that the dangers of its com- 
mon perversion are vastly greater than we have suspected 

We know that the colon will absorb many quarts of nor- 
mal salt solution, and this is representative of a useful function, 
but try ether vapor or an opium suppository and we quickly 
find that the colon is not discriminating and that deadly poisons 
are received with equal avidity That pernicious substances 
are sometimes formed and reabsorbed within the body has been 
so often demonstrated that it is beyond dispute I have a 
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are (1) tumor, (2) stenosis from cicatricial contraction and 
obstruction, (3) mimicry of carcinoma 

Neupert 3 reports a case in which there was the develop- 
ment of a chronic suppurative process from perforation of 
one or more of such diverticuli into the mesosigmoid, with 
much connective-tissue formation and cicatricial contraction 
of the mesentery At the operation inoperable carcinoma was 
diagnosed 

In Annals of Surgery for August, 1910, 4 will be found a 
report of the microscopical examination of specimens from 
nineteen cases of intestinal diverticulitis, shown by Dr J A 
Hartwell at a meeting of the New York Surgical Society 
Drs Hartwell and Cecil 5 compare the pathology of diver- 
ticulitis with that of appendicitis Thus there “ may be ( 1 ) 
acute inflammation without perforation, but with peritonitis 
by extension, (2) acute inflammation with perforation, which 
may result m localized abscess, general peritonitis, or abnormal 
communication with a neighboring organ, such as the bladder , 
(3) chronic inflammation without marked lesions, with tem- 
porary exacerbations, (4) chronic inflammation with con- 
siderable thickening of the walls, (5) possible development 
of cancer The differences are that gangrene of the appendix 
is common, whilst that of a diverticulum has perhaps never 
been heard of, inflammation of the appendix affects the 
mucosa, whilst the mucosa of a diverticulum remains normal 
until perforation is imminent ” 

Clinically it will be difficult to distinguish chronic diver- 
ticulitis Acute diverticulitis may be suspected when there is 
pam, rigidity, and tenderness m the lower left quadrant of 
the abdomen The absence of diarrhoea or melaena will help 
to distinguish this condition from syphilis, tuberculosis, or 
cancer 
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This was certainly true m the case of M Mauclaire quoted by 
Metchmkoff 

After doing 1 Lane s transplantation of the ileum several 
times, and I must admit always with benefit and never with 
any dire result as yet, but always with the possibility of fecal 
regurgitation m mind and the fear of a second and greater 
operation to urge upon a disappointed patient, it occurred to 
me that a simple appendicostomy would forever insure the 
safety of the excluded colon 

The first case in which I adopted this procedure was so 
typical in every way of the condition described by Lane that 
we may well use it as an illustration and quote it in detail 

Case I — Woman, age twenty-nine, tall, slender, married 12 
years, two children 11 and 3 years of age, constipated since 
girlhood and for past four years m a very aggravated way, 
required constantly large doses of laxative, much troubled with 
bad breath, bad taste, bad dreams, cold hands and feet, a condi- 
tion which was described as poor circulation She had suffered 
much from abdominal pain, and had several attacks that were 
considered appendicitis During the month previous to my first 
examination she had spent most of the time m bed, with pam 
on the left side, and came to examination with considerable dis- 
coloration of the skin on the left side of the abdomen produced 
by hot applications At operation we found the condition typical 
of Lane’s descriptions There were numerous firm adhesions 
fastening the caecum and the upper portion of the appendix well 
toward the outer wall The same condition existed at the upper 
part of the sigmoid at the point where most of the recent pain 
had been felt The transverse colon was elongated so that it 
reached well below the promontory of the sacrum After sever 
mg the ileum and transplanting it into the lower part 0 tie 
sigmoid, I detached the adhesions around the caecum and appen 1* 
so that the caput of the colon might be brought well up agains 
the abdominal wall The operation was followed by an imme 
diate amelioration of all symptoms and by regular daily evacua 
tions of the bowels 

The method of doing appendicostomy which I 
several years ago I described m a paper read before the aS 
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number of times found a temporary glycosuna associated with 
intussusceptions This disappeared promptly after operation 
I have also seen it m severe obstipation In one of the intus- 
susception cases the condition represented perfectly a picture 
of diabetic coma 

In consultation I saw a girl of twenty-two who had rather 
suddenly become unconscious and had several convulsions When 
I was called she was m profound coma The cathetenzed urine 
contained sugar. Abdominal palpation revealed some distention 
and rather vaguely a mass on the left side An immediate 
abdominal section revealed a long intussusception at the lower 
part of the ileum It was resected and she made a slow and 
rather stormy recovery The effects of the autointoxication were 
manifested by delirium, hallucinations, and great restlessness for 
more than a week 

Constipation so constantly present m diabetes has been 
regarded as a result In the temporary glycosuria of obstruc- 
tion, cause and effect are surely the other way Why then 
may not the chronic autointoxication of habitual constipation 
be an important factor in the etiology of diabetes ? 

The occasional cases of malignant, tubercular, or inflam- 
matory disease that have required resection of considerable 
portions of the colon have demonstrated to us that this appa- 
rently formidable operation may be safely done even under 
such adverse conditions 

In extreme cases of intestinal stasis with autointoxication, 
the colon may be resected as a primary operation If I under- 
stand Lane rightly he admits a moitality of about 10 per cent 
This is not an attractive constipation cure 

Fortunately he has given us the choice of a simpler method 
By dividing the ileum near the caecum, closing the caecal end, 
and inserting the proximal end into the lower part of the 
sigmoid we may exclude the colon and cure the patient Later 
in some cases he has found it necessary to remove the ex- 
cluded colon, and while it is not commonly true he admits that 
hard substances may “ form there ” Most of us may believe 
that these may be fecal, backed up by a reverse peristalsis 
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side of the appendical curb, thus supporting the oecum m 
position without tension on the appendix The gauze is now 
bent m a horseshoe shape, and secured with a safety pm 

Under all ordinary circumstances this will finish this part 
of the operation In case, however, the ceecum is much dilated 
and the appendix very small, it may be well to fasten the head 
of the caecum to the peritoneum by a few accessory stitches 
The abdomen is now closed, and the wound is dressed in 
the usual manner The part of the appendix where circulation 


Fig i 



Diagram of the -writer’s method of appendicostomy 


is strangulated by being rolled around the gauze will shortly 
dry up in a flat ribbon The proximal part, about one-third 
of an inch above the skin, retains vitality The longer this is 
allowed to remain the firmer will be the adhesion and the less 


danger of the appendix drawing back below the skm after it is 
cut off In my first operations I allowed it to remain about 
a week, but I prefer now to leave it alone for two weeks, and 
then at the time the wound is redressed and the stitches re- 
moved from the central incision I cut it off a little above the 
skm, and allow it to remain two or three weeks longer before 
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Oregon Medical Society, July 2, 1907 In doing it m asso- 
ciation with this operation, the open abdomen admits of one 
slight but technically important variation in making incision 
for passing the appendix through the abdominal wall As 
performed in conjunction with Lane’s operation the procedure 
is as follows Ligate the mesentery of the appendix with a 
strong catgut as for an appendectomy, being careful not to in- 
clude the small artery running immediately along-side of 
the appendix Leave the ends of the catgut six or eight 
inches long Trim off the fat of the meso-appendix quite 
closely The oozing points along the distal part may be 
disregarded One or two points next the base of the appendix 
may be secured with very fine ligatures if they ooze much If 
adhesions at the outer part of the caecum are present in a 
manner to prevent easy approximation of the base of the appen- 
dix with the abdominal wall, they must be loosened before pro- 
ceeding further with the operation 

Prepare foi making the appendicostomy incision by grasp- 
ing the right side of the abdominal wall m the hand, placing 
the thumb and index finger directly opposite each other at the 
outside of the rectus, thus bunging the thinner aponeurotic 
poition of the abdominal wall firmly in grasp at a place usually 
an inch or so below McBurney’s point Pass a narrow-bladed 
scalpel through the abdominal wall along-side of the finger 
fiom within outward Fasten a long rather soft artery forceps 
to the scalpel blade on the outside, and draw the knife into the 
abdomen, pushing the forceps in with it This manoeuvre 
prevents the slipping of any of the tissue planes, and brings 
the forceps within the abdomen with the smallest possible 
incision Grasp the tip of the loosened appendix and the ends 
of the catgut ligature on the mesentery with the forceps and 
draw out through the abdominal wall Prepare a small roll 
of gauze about the size of the little finger and about three 
inches long, and fasten the tip of the appendix to the middle 
of the gauze with a stitch and roll it around the gauze until 
the caput of the csecum is drawn up against the abdominal 
wall Tie the catgut from the mesentery across the roll along- 
24 
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REPORT OF A CASE, OPERATION, RECOVERY 

BY W H. AXTELL, MD, 

OF BELLINGHAM, WASH 

I report the following case, with references, for record 
because chylous cysts of the mesenteiy are of such infrequent 
occurience that even standaicl text-books rarely mention them 
I was unable to find mention of a single case m any of the 
standard works on surgery, the subject being simply alluded 
to m two instances Paik, in his surgery says that, “ Chyle- 
cvsts aie rarely found m the mesentery and still less in other 
portions of the abdominal cavity ” 

Douglas, in mentioning mesenteric cysts m general in his 
“ Surgical Diseases of the Abdomen,” says that, “ Angageur 
in 1886 found recorded only 19 mesenteric cysts, Moynihan 
in 1907 was able to gather only 113 cases, the latest statis- 
tics by Dowd makes reference to 145 cases Tait m 2000 
laparotomies did not meet with this condition, Spencer Wells 
found only two cases ” In these cases of mesenteric cysts no 
mention at all is made of chylous cysts 

A list from the files of the Massachusetts General Hospital 
includes only 18 references A letter from Grace W Myeis, 
Assistant Libranan of the Massachusetts General Hospital, 
says that the bibliography upon this subject is rather scaice 

Case I— F S, thirty-two, German, married, five children 
Patient had smallpox in 1902, he was always well until 1 97 > 
when, while attempting to turn a log with a canthook, wit ^ 
handle resting on his shoulder, the weight of the log was su 
denly thrown on the other end of the instrument, forcing ^ 
to the ground , he immediately complained of pam be ow 
pit of the stomach A few days subsequently he notice a 
enlargement of the abdomen at the seat of pam e 
practically an invalid for a period of eighteen months, t e s 
692 
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using it for irrigation In cutting off the appendix care should 
be taken not to pull the gauze up enough to loosen the newly 
adherent appendix Raise it only a little and slip the scissors 
under the gauze This part of the operation is exceedingly 
important m order to secure a small duct-like opening which 
will not give trouble by leaking, and will remain free from 
any tendency to cicatricial contraction Under no circum- 
stances should the lumen of the appendix be dilated with a 
catheter or the integrity of the mucosa be endangered by pres- 
sure necrosis in wearing a tube When done as described the 
appendectomy is not troublesome m any way At most an 
occasional drop of mucus is secreted, and from this the under- 
clothing may be protected by pinning a folded handkerchief to 
the inside of the shirt 

For irrigating the colon I use the milk tubes which are 
employed by dairymen and veterinary surgeons in drawing 
milk from the udders of cows They may be found at all 
dealers where veterinary instruments are kept With one of 
these tubes attached to a fountain synnge holding a gallon 
of water, the colon may be flushed with great ease 

I believe that the adoption of this simple addition to 
Lane’s operation will in all cases obviate the necessity either 
for primary or secondary resection of the colon This com- 
munication must be considered a preliminary report To 
what extent flushing of the excluded colon will be required, 
only a long and large experience will determine That in many 
cases it may never be necessary is believed Appendicostomy 
is proposed as a safeguard to an operation whose value as yet 
lias received scanty recognition, but which I believe to deserve 
permanent place among the important surgical procedures 
That it will be abused I have no doubt, and that it will be 
done by the incompetent I fear In my title I have retained 
Lane’s second choice of terms, agreeing with him, however, 
that neither intestinal stasis nor constipation fully indicates 
the condition to which this operation is applicable. 




Fig i 



Latero anterior view showing globular form (half natural size) 
a continuation of glandular attachment 
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layer of the mesentery of the upper part of the ileum near its 
juncture with the jejunum The attachment was a little to 
the left of the spinal column There was no particular diffi- 
culty in dissecting the cyst, although a portion of the glandular 
vessels was removed The cyst contained two quarts, lacking 
five ounces The accompanying drawings are self-explanatory 
and give a fair idea of the size and appearance of the tumor as 
it appeared filled with chyle 

Subsequent history — The man left the hospital on the seventh 
day, apparently fully relieved of all the previous symptoms 
However, the first two weeks after leaving the hospital he was 
practically unable to control the bowel movements or the bladder, 
and lost all that he had previously gained and several pounds 
besides, since then, however, by using appropriate abdominal 
supports, these difficulties have been overcome and he has gained 
rapidly, eats everything without distress, food well digested, 
bowel movements abundant and effective with no accompanying 
distress At the present writing, March 3, 1911, the patient has 
returned to work and has gained all that he has lost, and says 
he feels better than he has felt for fifteen years 

Appended is a list of references to the literature on chylous 
cysts of the mesentery, which, I believe, contains a fairly accu- 
rate list of all the reported cases up to the present 

REFERENCES 

Books 

Klefstad-Sillonville Kystes chyleux du mesentere, Paris, 1892 
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Beach, H H A Chylous Cyst of the Mesentery, Laparotomy, Re- 
covery, Boston M and S J, 1898, cxxxix, 489 
Bramann, F Ueber Chyluscysten des Mesenteriums, Arch in 

Ber 3, 1887, xxxv, 201-2x2 „ p tJ) 

Fawcett, J Chyle Cyst of Mesentery, Intestinal Obstruction, 

Soc, Lond, 1901-2, lm, 406-408 A„ct r al 

Fetherston, R H A Case of Chyle Cyst of the Mesentery, 

M J, Melbourne, 1890, n s, xn, 475 - 479 occlusion 

Floersheim, L Kyste c hyleux du mesentere simulant une 
mtestinale, autopsie, Gaz d hop. Par, 189s, Ixvm, 2-4- 
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ing in the meantime gradually increasing After eighteen months 
he slightly improved, and went to work as an apprentice cook 
He remained comparatively well until about eighteen months 
ago, when he began to lose his appetite, lost weight, became 
anaemic , skin sallow , increasing difficulty m micturition , increas- 
ing and obstinate constipation, flatulence, increasing distress 
after eating, indigestion, pain m the pelvis, unable to sleep 
and increased weakness 

November 26, 1910, patient came to me for the relief of the 
obstinate constipation Temperature noimal, pulse no, lungs 
normal, urine normal Palpation of the abdomen revealed a 
large abdominal tumor, centrally located, extending from an inch 
above the umbilicus down into the pelvis behind the bladder, 
dulness on the left side extending from the left grom to the 
splenic flexure along the colon, the transverse and ascending 
colon were very much distended by gas 

Digital examination per rectum revealed besides an impacted 
bowel, a hard mass resting on the anterior wall of the rectum 
and the posterior wall of the bladder By placing patient in 
the knee-chest position and using considerable force I was 
enabled to dislodge the tumor and push it out of the pelvis, thus 
removing the bladder or rectum from suspicion 

A sigmoidoscopic examination revealed the rectum and lower 
sigmoid impacted by hard scybalous balls, upon the removal of 
these the mucous membrane of the rectum was found suffused 
and inflamed, there was an acute flexure at the rectosigmoidal 
juncture, together with a considerable amount of thickening at 
the angulation From the disengaging of the tumor and the 
cleansing of the bowel his general condition improved quite 
rapidly, gaining twelve pounds in three or four weeks 

The diagnosis of a cyst of the mesentery was made from the 
fact that the whole lower portion of the tumor was movable, 
the upper limit only being attached 

Operation — January 11, 1911, with the assistance of my col- 
league, Dr D E Biggs, laparotomy was performed The tumor 
was brought into the incision in the abdomen, but being too 
large to extricate, it was aspirated until the tumor could be 
delivered The fluid was milky white and, upon a subsequent 
miscroscopic examination, was found to be entirely chyle The 
covering to the tumor was almost entirely from the inferior 
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Gynecologist to the Presbjtenan Hospital , Consulting Surgeon to the Woman’s 

Hospital of Philadelphia 

An Italian multipara, thirty-five years old, was admitted, 
November 4, 1910, to the Presbyterian Hospital She had been 
well until five months before, when frequent urination began, 
with pain in the bladder and right abdomen Pam became 
severe, with irregular fever and sweating 

Examination showed a rounded tender mass e’xtending an 
inch below the level of the navel in the right inframammaiy line, 
confirmed by the X-ray, which showed no stone Left kidney 
not palpable In the vagina a firm cord began abruptly forward 
and to the right of the cervix, passed outward upward and back- 
ward until it disappeared behind the uterus On the opposite 
side no corresponding cord was felt in the region of the other 
ureter end Uterus of normal size but carried bodily to the 
right of the median line Haemoglobin 73 per cent , leucocytes 
11,500 Cystoscope showed capillary injection of the bladder, 
no growth and no deep ulceration The left ureteral opening 
was to the right of the median line, being carried over with the 
uterus by intrapelvic inflammation and subsequent contraction 
It was a well formed slit with flexible lips, and spouted blue 
urine freely within 18 minutes of injection into the buttock o 
20 c c of water in which was dissolved a tablet of mdigo-carmin 
Farther to the right of it was a dark red, granulating patch, in 
the centre of which rose an irregular, yellowish white mass 
resembling a pile of small worms This mass proved to e 
made up of cheesy casts apparently coming from a concea e 
right ureter No blue urine escaped with this cheesy etn s 
Diagnosis — Dead right kidney, ureter involved, probaby 
tuberculous 

+ Read before the Philadelphia Academy of Surgery, January 1 > 
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Kidnej bisected show ing pus pockets 
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Five weeks after operation showing location of incision (Konig) 
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The operation of simultaneous removal of the kidney and 
ureter was first done by H A Kelly m December, 1895, 
Dr A J McCosh operating a month later In 1903 Dr J W 
Bovee collected seventeen cases, and later 2 reported four 
others of his own Operators have recommended various 
routes, transperitoneal or retroperitoneal, some working en- 
tirely from above, some reaching the lower part by a second 
incision near the semilunar line or m the vagina Following 
Bovee I found the Koenig or transverse incision back from the 
semilunar line to give much easier retroperitoneal access than 
one in the lom, particularly as m this case the organ was 
prolapsed and well forward Experience in many combined 
vaginal and abdominal operations for other conditions has con- 
vinced me that vaginal work should be done first, as the 
strain begins when the peritoneum is invaded above, and the 
patient should be returned to bed as soon afterward as possible 
Collated experience is proving that the ureter does not 
usually require removal in nephrectomy for tuberculosis 
When, however, it is greatly enlarged and hardened all the 
way down, it is likely to give rise to a troublesome sinus if not 
removed The ureteral catheter is not necessary even if it 
could be passed, as when the firm, hard cord can be felt m 
the vagina, no other guide is needed, and if this cannot be felt, 
the ureter may be left in, at least low down After removal 
of the kidney which has been pouring infectious materia 
through the bladder, the tendency of that organ to recovery is 
so great that it appears not necessary to remove bladder wa 
around the ureteral opening, unless the cystoscope shows deep 
invasion sharply localized 


3 Jour Amer Med Association, Oct 23, 1909 
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Operation (November 11, 1910) — ( a ) A vaginal incision 
one and a half inches long to the right and forward from the 
cervix exposed the cord-hke ureter, which was isolated without 
difficulty by blunt dissection Being quite rigid and fragile, it 
was unfortunately broken off while being hooked down The 
short end was teased out until the bladder insertion rose as a 
cone on traction It was tied off with catgut and cut away The 
upper end was teased out well into the broad ligament and then 
temporarily left, a suture was placed m each end of the incision, 
and a wick of gauze inserted The bleeding was slight 

(b) The patient was turned on the left side and an incision 
made opposite the navel, slightly inclined downward (Koenig) 
It extended back to the edge of the quadratus Peritoneum 
pushed forward and inward, opened and no disease found in 
other regions, no fluid Opening immediately sutured with 
catgut Kidney enucleated around to the vessels, the cava was 
exposed, the vessels were freed from fat, and tied with chromi- 
cised catgut without bleeding Pelvis rigid, as was the ureter 
With gauze covered finger the pelvis and ureter were enucleated 
retropentoneally from a bed or sheath of inflammatory tissue, 
the iliac vessels were exposed and passed, the dissection con- 
tinuing through the broad ligament until the lower end was 
released where it had previously been freed below No leakage 
of pus, no large vessels required ligature, no bleeding of impor- 
tance Wound closed over small tube dram Convalescence 
uneventful Gauze drain out of vagina m a week Aseptic heal- 
ing of abdominal wound, no sinus 

One month later weight had increased eight pounds, general 
improvement, the cystoscope showing the patch around the right 
ureter paler and flattened 1 

After operation the urine from the remaining kidney showed 
no tubercle bacilli, no pus, and no casts 

On section the pelvis and cahces of the kidney were found 
filled with creamy fluid which yielded a pure culture of the 
Bacillus alkahgenes In the laboratory of the hospital serial 
cross sections of the ureter were made at various levels These 
sections as well as those from the kidney showed many tubercles 
and giant cells, with inflammatory infiltration Diagnosis 
tuberculosis of kidney and ureter 


April 1, 1911, gam of 32 pounds within five months 
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soft parts, the wax has been used as a temporary dressing, 
being replaced once or twice before the wound is closed over 
1 Our technic differs m these various cases 

In acute cases operated upon under Esmarch’s ischaemia, 
the cavity resulting from the operations on the bone is merely 
mopped out with carbolic acid, followed after one minute 
by alcohol, then dried and filled with the Moorhof wax, and 
the soft parts sutured and drained before removing the 
Esmarch. 

In less acute cases the same technic is used, except that 
the Esmarch bandage is removed and all bleeding checked 
before drying and filling the bone cavity This is done by 
alcohol, pressure, and hot air, and the periosteum and soft 
parts are then closed without drainage 

While we have had a certain number of failures to unite 
by first intention, we have observed no cases of extrusion of 
the wax The period of absorption of the wax varies, we 
have observed it as late as one year after operation, and m 
one case of normal cancellous bone noted below, there was 
very little absoiption during this period 

We have had no case of iodoform poisoning, although 
as high as one pound of the 40 per cent wax has been used 
m a femoral cavity, but the urine has reacted for iodine m 
a few cases 

Case I — This skiagram shows a mass of wax m a cavity 
made m error m a healthy os calcis, over a year after its intro- 
duction Scarcely any absorption No opening of wound or 
extrusion Case under observation since 1904 

Case II — No skiagram Private case of Dr J E Moore 
Compound fracture of neck of femur by gunshot wound De 
struction of large part of great trochanter Fragments remove 
and gap m femoral neck filled with bone wax Superficial parts 
sloughed and suppurated, wax remained Good union wi 
slight shortening and good function 

Case III — Skiagrams of tibia Boy four years old Acute 
osteomyelitis of two months’ standing, with discharging sinus 
peai ankle Operation showed destruction of lower end of ti 



RESULTS OF THE USE OF THE MOORHOF BONE 
PLUG IN THE SURGICAL CLINIC OF THE 
UNIVERSITY OF MINNESOTA 

BY J. CLARK STEWART, M D , 

OF MINNEAPOLIS, MINN , 

Assistant Chief of Surgical Clinic 

The use of the Moorhof bone wax has revolutionized 
bone surgery m our clinic We employ it m many ways not 
advised by its originator, and with such regular success that 
it seems difficult to see why others have troubles in its use 
In a late number of the Annals of Surgery Dr Simmons 
gives an interesting account of the use of the wax in a re- 
stricted class of cases His experience and conclusions differ 
so radically from ours that it seems wise to make a short 
report of our methods and results 

First, as to its field, we use it whenever we wish to fill 
any bone defect, m cavities made in healthy bone, in defects 
left by the removal of fragments m some compound fractures, 
in acute osteomyelitis both as a temporary filling to avoid 
gauze packing and as a permanent stopper of the evacuated 
cavity, m all forms of subacute and chronic osteomyelitis 
including bone abscess, m tuberculosis of both bones and 
joints 

Second, we regularly get union by first intention m most 
cases of chronic and subacute osteomyelitis and tubercular 
cases In the more recent infective osteomyelitis, temporary 
diainage generally suffices to ensure the retention of the 
wax and closure of the wound over same 

Third, we have had no cases of extiusion of the wax 
or reopening of the wound and escape of serum and wax On 
the contrary, wounds which have opened early from cutting 
out of stitches or tension, exposing the wax, have regularly 
granulated over the wax, leaving it m situ as shown by later 
skiagraphs In a few very acute cases with infection of the 
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Cavity m os calcis filled with bone wax , condition one year 
after introduction of wax (Case I ) 


Fig 3 



Lateral new through plaster cast of ab 
scess caiit} m tibia filled with bone wax 
(Case III ) 


Anteroposterior view through plaster cast 
(Case III) 


A FURTHER NOTE ON THE CLINICAL USE OF 
SCARLET RED AND ITS COMPONENT, AMIDO- 
AZOTOLUOL, IN STIMULATING THE EPITHE- 
LIATION OF GRANULATING SURFACES - 

BY JOHN STAIGE DAVIS, MD, 

OF BALTIMORE, 

Instructor in Surgery, Johns Hopkins University, Assistant Surgeon, Out 
Patient Department of the Johns Hopkins Hospital 

Introduction — In a paper published in the Johns Hopkins 
Bulletin , in June, 1909, and 111 the Annals of Surgery of 
January, 1910, I reported the results of my observations dur- 
ing the treatment of 60 cases with scarlet red in various com- 
binations 

Since that time I have been impressed by the great interest 
m the clinical use of this dyestuff by the large number of 
papers on this subject which have appeared m the foreign jour- 
nals, and also by a number of personal communications report- 
ing favorable results 

The object of this article is to bring this subject up to date 
as far as possible, and in addition to make a few observations 
on the clinical use of amidoazotoluol, which was first tried by 
Hayward 22 and is a component of the scarlet red originally 
used by Fischer 14 

I was very skeptical when I began to experiment with 
scarlet red It was difficult to believe that by the application 
of a commercial dyestuff such rapid epithelial stimulation 
could take place in sluggish wounds, some of which had been 
unhealed for many years 

It has been suggested that possibly the wounds healed wit 
scarlet red weie m a period of development in which, after 
being inactive for a longer or shorter time, the rapid epithe ia 
growth would have taken place just as well under any ot er 
method of dressing This may be true m a few instances, u 
I hardly believe it could have been the case in the large num e r 
of cases reported, where the process of h' aling had been a 
stand-still until this dressing was begun 

* Read before the Johns Hopkins Medical S-, 1 ety, April 3 , 1 9 11 
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including all but a shell of the epiphysis, but with intact articular 
cartilage Cavity scraped, cleansed, and filled with bone wax 
with temporary dram Dram removed in one week, wound 
closed m two weeks Skiagram three weeks after operation 
Wound has remained closed since 1906 Good function of ankle- 
joint, and no deformity 

Case IV — Skiagrams of humerus and opposite ulna taken 
six weeks after operation Multiple suppurative osteomyelitis 
in boy ten years old Cavities cleansed and filled with wax with 
temporary drainage No relapse or further discharge after four 
weeks 

Case V — Skiagrams of tibia taken eight and a half months 
after operation Chronic non-suppurative osteomyelitis Woman 
aged twenty-seven Cavity six inches long filled with wax. No 
drainage Skin tension caused opening of wound, which granu- 
lated over wax without loss of latter, as shown by skiagram 
Skm now movable over bone, and the latter smooth without 
depression 
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8o years old, whose leg was to be amputated for ununited fract- 
ure The results were not as marked as in the rabbit’s ear, 
on account of anatomical conditions, but were definitely posi- 
tive Stoeber injected scarlet red, amidoazotoluol and a-naph- 
thylamin, but did not succeed in producing epithelial prolifera- 
tion by a-naphthylamm It is beyond the scope of this paper 
to discuss the theories as to the cause and source of these 
atypical epithelial proliferations 

An interesting point is made by Claribel Cone, 6 who says 
that m the epidermis of man the fat which is shown by the 
scarlet red stain is especially noted in the basal (germinal) 
layer at the point of contact of the cell body and nucleus, 
in other words that the scarlet red attacks the living cell just at 
the point where physiological cell changes are most active 
She suggests that this may cause a chemical or physical stimu- 
lation to the cell, and thus account for the active proliferation 
following its clinical use 

Chemistry — In looking over the literature on the clinical 
and experimental use of scarlet red, I find that there are sev- 
eral chemically different dyestuffs which are marketed under 
the name scarlet red I will consider the chemical formula 
of four of these 

1 The dye used in my series was the sodium salt of diazoazobenzene- 
disulphomc acid 0-naphthol 

Commercial Names — Biebrich Scarlet, Pouceau 3 RB, Ponceau Eh 
Fast Pouceau B, New Red L, Imperial Scarlet (Schultz and Julius 
(Green), 1904, p 110, No 163) 

/SooNa So 3 Na 
ch/ / 

* <V \N— N— C 8 H s — N=N— C 10 H 0 OH (beta) 

Method of Pi epai ahon — Amidoazobenzenedisulphomc acid and 
/3-naphthoI It is a red powder, soluble in water and slightly so u e 
alcohol Insoluble in ether 

2 Benzeneazobenzeneazo j3-naphthol « 

Comtttet cial Names — Soudan III, Cerasine Red (Sc u tz a 

Julius, p xo6, No 143 ) 

C e H £ -N=N-C 8 H < -N=N-C 10 H«-OH (beta) 

Method of Piepaiatton — Amidoazobenzene and p-naphthol It 
brown powder, soluble in alcohol and fats Insoluble m water 
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Carrel, in his very interesting article on “ The Treatment 
of Wounds” ( Jour Amer. Med Assoc, December 17, 1910, 
p 2148), says that; when at the end of the period of “ granu- 
lous retraction ” of a large wound the edges of the old epider- 
mis are still at a distance of 20-25 mm, the new epidermis 
cannot spread on the granulations and the cicatrization of the 
wound comes to a stand-still 

Now, m practically all of the wounds which I have treated 
with scarlet red and amidoazotoluol, the period of “ granulous 
retraction ” had long since ceased, the period of epidermiza- 
tion had also come to a stand-still, and the areas were, for the 
most part, very large In spite of these facts, m the large 
majority of cases there was marked epithelial stimulation from 
the hitherto sluggish edges following the application of the 
dyestuff, and subsequent rapid healing 

Scarlet red was used exclusively as a dye until 1900, when 
Michealis 34 found that this coloring matter was very suitable 
for staining fat in the cellular tissue for microscopic examina- 
tion 

Experimental Use — B Fischer, 14 in 1906, in a paper on 
the “ Experimental Generation of Atypical Epithelial Prolifer- 
ation,” produced by the subcutaneous injection of a saturated 
solution of scarlet red, m olive oil, in a rabbit’s ear, first 
called attention to the remarkable stimulating properties of 
this dyestuff, and suggested that therapeutic advantage might 
be taken of it Since his publication a number of investiga- 
tors (Ritter, 42 Jores, 27 Geipel, 15 Snow, 49 Stahr, 52 Wyss, 59 
Helmholz, 23 McConnell, 32 Seckel, 47 Hertzler, 24 Schreiber 
and Wengler, 45 Werner, 56 Enroth, 13 Stoeber, 54 Gnmam, 17 
Dixon, 9 Cords, 7 Meyer, 33 Borst, 3 Wessley, 57 following 
Fischer’s lead, have repeated his experiments and extended 
them As far as I can ascertain all, with the exception of 
Snow, have agreed that a new growth of epithelium is pro- 
duced 

Several kinds of animals have been used, rabbits, Belgian 
hares, guinea pigs, white rats, mice, monkeys, dogs, cats, etc. 
These proliferations have also been produced m man Wes- 
sley 5 ‘ experimented on himself and Stoeber 54 upon a man 
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Method of Preparation —Slowly add a saturated solution of sodium 
nitrate ( I mol ) to a mixture of orthotoluidme (4 mols ) and concentrated 
hydrochloric acid (2 mols ) and keep at a temperature of 30 0 to 40° 
It is a reddish-brown granular powder Melting point about ioo° 
Nearly insoluble in water but easily soluble in alcohol and ether 

Clinical Use — A few words concerning the papers on the 
clinical use of these substances may be of interest 

Schmieden 44 was the fiist to follow Fischer’s 14 suggestion 
that scarlet red be used therapeutically, and in February, 
1908, published a paper on his clinical results, which were 
very favorable He reported rapid healing on sluggish ulcers 
of various lands and in different situations He used 8 per 
cent ointment and alternated the dressing every 24 hours with 
some bland ointment on account of the irritating properties of 
the scarlet red He also used with success adhesive plaster im- 
pregnated with 10 per cent scarlet red for strapping leg ulcers 
He insisted that the granulations must be perfectly clean 
and flat, and said that it was useless to apply the ointment 
to an unclean ulcer He noted that there was little chance of 
cicatricial contraction under this healing, and showed by 
microscopic examination that the newly-formed skm was the 
same as the normal skin 

In May, 1908, Kaehler 28 substantiated Schmieden’s work 
and modified his technic He found good results could also 
be obtained when scarlet red was used on unhealthy granulat- 
ing wounds He healed a vancose ulcer with scarlet red, and 
then was able to thoroughly clean up this new skm and operate 
through it for excision of varicose veins, thus showing the 
stability and quality of the newly-formed epithelium He 
completely healed defects of similar size, one with grafts an 
one with scarlet red, m exactly the same time 

Krajca, 30 in September, 1908, described further good re- 
sults He was the first to use scarlet red m conjunction wi 
Thiersch grafts, and found that the edges of the grafts were 
stimulated as well as the wound edges He mentions a ntim 
ber of interesting cases Some of the ulcers, although o arge 
size, healed in a very short time under this treatment e 
found the cutaneous irritation due to the scarlet red to e 
exception rather than the rule 
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3 Tolueneazotolueneazo /S-naphthol This is the scarlet red originally 
used by Fischer 14 and Schmieden 44 

Comma cial Names — Oil Scarlet, Red B Oil Soluble Extra-concen- 
trated, Pouceau 3 B (Schultz and Julius, p 108, No 150) 

CH 3 ch 3 

C 0 EL— N = N - C 0 IL - N = N - C 10 H 6 OH 

Method of Pi epai ation — Amidoazoorthotoluene and / 9 -naphthol It is 
a dark reddish-brown powder which cakes at about 175° C and melts at 
184° to 186 0 Insoluble m water, soluble in alcohol and chloroform, fats, 
fatty oils, and also warmed vaseline and paraffine 

4 Sodium salt of xyleneazo / 3 -naphthol monosulphomc acid 

Commercial Nainas — Scarlet GR, Scarlet R, Brilliant Orange R, 

Orange L (Schultz and Julius, p 86, No 54) 

(CH 3 ) 2 OH 

C a IL— N = N - C 10 IL - So 3 Na 

Method of Pi eparation — Xylidene and / 3 -naphthol monosulphomc acid 
It is a cinmbar red powder, soluble in water 

I have used clinically the first three of these preparations 
with success, and also a xylidene scarlet (Schultz and Julius, 
p 86, No 55), which is closely related to the fourth prepara- 
tion I find the best and most consistent results with scarlet 
red have followed the use of the dyestuff originally employed 
by Fischer 14 and Schmieden 44 Hayward 22 says that m the 
few cases repoited where no result was attained, this special 
dye was probably not used Hayward has also experimented 
with Soudan I, Soudan IV and Soudan G, with more or less 
success 

He says that Fischer and Schmieden thought that a-naph- 
thylamin caused the epithelial stimulation m the most far- 
reaching way Hayward used this substance clinically, and 
found that it caused only marked irritation This was also my 
experience when I used / 3 -naphthol ointment of a strength 
corresponding to that actually entering into the formation of 
8 per cent scarlet red, 1^,24 per cent 

Experimenting further, Hayward employed amidoazo- 
toluol, the other component of scarlet red, and found that this 
substance caused a moie marked stimulating effect on the 
growth of epithelium than did the scarlet red 

CH 3 


CH. 
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Grossmann, 18 m December, 1909, reported favorable results 
with scarlet red salve, amidoazotoluol ointment, and amido- 
azotoluol gauze, m the treatment of wounds following opera- 
tions on the nasal passages, and in perforated tympanic 
membranes Halle 20 and also Levy 31 said that they had been 
successful in similar cases with the scarlet red 

Hartmann 21 and Beyer 2 stated at the same meeting that 
they had used scarlet red in a small number of cases without 
any particular success Sonntag 50 and Bruhl 4 said they had 
failed to get rapid results in similar cases 

Auerbach, 1 in 1909, published a number of successful re- 
sults in the treatment of ulcers occurring in skm and venereal 
diseases, varicose ulcers, etc He was unsuccessful m only one 
case, a multiple leg ulcer which was complicated by extensive 
varices The other leg of this patient had been previously 
amputated for leg ulcer He used the treatment with success 
on wounds which were discharging copious purulent secretions 
He had irritation with 8 per cent scarlet red, so tried 4 per 
cent , which he found could be used continuously Dauthuile 8 
also reported favorable results 

The papers which have appeared in 1910 are as follows 
Rammstedt and Jacobsthal 80 mentioned excellent results m 
the healing of ulcers due to X-ray burns Dreifuss 10 reported 
favorable results in the treatment of granulating wounds 
Cords 7 said it was of use in the eye only in clean ulcers of the 
cornea, especially if there was deep loss of substance 

Pern 37 detailed a number of cases successfully treated with 
scarlet red, and gave a very interesting table of the measure- 
ments, taken from 25 leg ulcers, from the beginning of the 

treatment to the time of healing 

Strauss 55 published his very favorable results m the treat 
ment of X-ray burns and other ulcers of various kinds e 
says he does not value the use of scarlet red for the rapi ity 
of epitheliation alone, which in some cases does away with e 
necessity of Thiersch grafting, but for the solid epithe mm, 
which is of great value, especially in the region of the )om 8 
By this healing, contractions and scar tensions can be avoi e^ 
Stem 53 reported good results in otiatncs Scharezki w 
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Endeilen, 12 111 September, 1908, published very satisfac- 
tory results, as did Cemezzi 5 and Hubner, 26 m February, 
1909 Wolfrom and Cords 58 m the same month wrote on the 
successful treatment of ulcers and wounds of the cornea by 
5 per cent scarlet red salve Excellent results were obtained 
m a case of keratitis neuroparalytica An old corneal fistula 
was closed by this means A more rapid regeneration of the 
tissues was noted and sometimes an excess of tissue formation, 
but this soon flattened 

Sprecher, 51 in March, 1909, reported good results in the 
treatment of ulcerated lupus vulgaris, ulcers of prepuce, vulva, 
labia, and cervix, varicose leg ulcers, syphilitic ulcers, ulcers 
of the breast, etc He did not observe any local irritation or 
toxic effect m his series 

Rebaudi, 40 m April, 1909, described the use of scarlet red 
in gynaecological conditions, and obtained excellent results in 
the treatment of erosions, tears, etc 

Pleth and Pleth, 38 m May, 1909, detailed the successful use 
of scarlet red on ulcers of various kinds Hermann, 25 m 
June, 1909, reported the success of his treatment with scarlet 
red of tympanic membrane perforations He said the dura- 
tion of the perforation seemingly had no effect on the rapidity 
of the healing Suppuration did not appear during this treat- 
ment. 

Ducros, 11 in July, 1909, reported favorable results on 
granulating wounds, as did Morawetz, 35 m September of the 
same year Hayward 22 wrote m the same month concerning 
the use of an 8 per cent ointment of amidoazotoluol, which is, 
as we have mentioned before, a component of the scarlet red 
used by Fischer 14 His results on a number of granulating 
wounds were even more favorable than with the scarlet red, 
and he felt convinced that this was the stimulating portion 
of the dyestuff 

It does not seem possible that amidoazotoluol is alone re- 
sponsible for the epithelial stimulation, as a number of obser- 
vers, myself included, have noted very favorable results pro- 
duced by the clinical use of dyestuffs which do not contain 
amidoazotoluol 
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the wound thoroughly with boric or salt solution and dry 
Peroxide of hydrogen may be used before the boric solution 
if the granulations aie unhealthy The free use of nitrate 
of silver stick is advised to keep down exuberant granula- 
tions Tincture of iodine, U S P strength, may follow the 
silver nitrate or be used on alternating days, and is a power- 
ful and rapid method of cleansing granulations 

The strength of the scarlet red ointment ordinarily used is 
8 per cent , and it should be alternated every 24 to 48 hours 
with some bland ointment By applying a weaker ointment, 
say 4 per cent , it can be used over longer periods without 
danger of the severe irritation which occasionally occurs 

The most satisfactory method of applying the ointment is 
as follows Anoint the skin surrounding the defect with some 
bland ointment up to about one centimetre of the wound edge, 
as this prevents possible irritation Then spread the scarlet 
red ointment in a thm layer on perforated old linen and apply 
to the wound, either along the edges or over the whole surface 
A light dressing of sterile gauze secured by a bandage com- 
pletes the procedure 

I have applied the scarlet red ointment to a number of 
wounds and then exposed them to the air and sunlight The 
healing is very rapid and the drying out of the surface is most 
noticeable 

It is safe to use a 4 per cent scarlet red ointment on partial 
skin grafts of all kinds 48 hours after grafting, and there is 
rapid stimulation of the wound edges and also of the grafts 
themselves 

Case ! Reports — I will mention only one case to illustrate 
the efficacy of scarlet red 

A very feeble old lady, eighty-four years old, was badly 
burned across the shoulders six weeks before she came un er 
my care During that time she had been carefully ^ eate 
by her family physician with the usual methods The woun s a 
done well for several weeks, and then had become sluggis a n 
no further progress could be made The patient s genera con 
dition was bad on account of a weak heart and chronic nep nv- 
and was becoming serious under the strain I was calle to co 
sider the advisability of grafting 
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very sucessful m the treatment of skm defects of various kinds 
Katz 29 reported favorable results with 8 per cent scarlet 
red and amidoazotoluol Simin 48 had excellent results fol- 
lowing the use of scarlet red 

Nance ( Jour of Ophthalmology and Oto-Laryngology , 
Feb, 1911, p 41), reported very favorable results with 
scarlet red in the treatment of corneal defects 

It can be seen from the above that by the use of scarlet red 
and amidoazotoluol very satisfactory results have been ob- 
tained The tone of nearly all of these papers has been 
enthusiastic, and the only unfavorable results are those re- 
ported by Hartmann 21 and Beyer, 2 Sonntag 50 and Bruhl 4 
All of these were m aural cases 

Since the publication of my paper, I have continued to 
use scarlet red on a number of other cases with almost uniform 
success, and have little to add to the technic described at that 
time 

I find marked epithelial stimulation even when the wounds 
are unhealthy and the discharge is profuse This has also 
been the experience of Kaehler 28 and Auerbach, 1 although 
nearly all the other writers, beginning with Schmieden, have 
stated that it is useless to apply the scarlet red ointment to any 
but a perfectly clean granulating wound Of course the most 
rapid results are obtained on flat, healthy, granulating surfaces, 
but a great deal of progress can be made by its use while 
the granulations are being brought into this condition 

Strauss 55 objects to the use of scarlet red put up m balsam 
of Peru ointment, blue ointment, iodoform ointment, etc , as 
recommended by me, m the treatment of unhealthy granu- 
lating wounds, on the ground that the ointment is of no use 
on such ulcers, but my experience has evidently been very 
different from his I consider the use of such combinations 
to be of value m the treatment of unhealthy granulating 
wounds, as the scarlet red m itself has no antiseptic qualities, 
and the cleansing process due to the balsam of Peru, etc , can 
m this way be carried on while the scarlet red is being used, 
as well as by the alternating dressing 

Technic — An outline of the technic will suffice Cleanse 
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Case I —A boy, fourteen years old, fell into the fire while 
m an epileptic attack and was severely burned He was admitted 
to the hospital and was much improved, during his five months’ 
stay, by grafting and various other methods He was then sent 
to the Out-Patient Department for dressing, and as no further 
progress was made in the healing, he was referred to me eight 
months after the accident 

The size of the unhealed areas at this time can be well made 
out in the illustrations The wounds were covered with very 
exuberant granulations which secreted actively The epithelial 
edges were at a stand-still The patient refused to be grafted, 
and it was decided to try 8 per cent amidoazotoluol ointment 
The granulations were trimmed off with scissors, then cauterized 
with silver nitrate, and this was followed by tincture of iodine 
This procedure was carried out whenever necessary throughout 
the treatment 

February 24, 1910 (Fig 1) All of the ulcers were dressed 
with amidoazotoluol ointment and this was alternated every 24 
to 48 hours with balsam of Peru and oil, zinc oxide, or boric 
ointment A stimulation of the epithelial edges was noticeable 
within 48 hours 

After the first dressing of the large areas with amidoazoto- 
luol, a temporary change of color was noticed in the urme The 
patient was dressed at 5 p m and the urine voided was as follows 
February 24, 6 40 p m , watery, 500 cc , 930 pm, light lemon, 
450 c c , February 25, 430 am, amber, 430 c c , 7 50 a m , red- 
dish biown, 240 cc , 11 am, reddish biown, slightly daikei, 80 
c c , 2 30 p m , watery, 280 c c , 5 55 p M > watery, 200 c c , 7 p M ’ 
watery, 360 c c Otherwise the urine was negative The su se 
quent dressings did not cause a change in the color of the urine 

May 9 The patient was discharged entirely healed The 
healing was firm, thick, and looked like normal skin Examina 
tion of this patient six months later showed a firm, movable s m, 
with normal sensation and no tendency to contraction 

Case II — A man, thirty years old, was severely burne y 
an explosion of oil He came under my care on May 5 > sl * 
months after the accident, and one of the unhealed areas is we 
shown in the figure This wound had improved for a * line 
then had become sluggish, and apparently no further progres 
could be made from the epithelial edges Several unsuccess 
graftings had been previously done . 

The wound was covered with oedematous exuberant granu 
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There were three ulcers, one over the right scapula, 5 x io 
cm , another over the left scapula, 5x8 cm , and a third ulcer 
8 x 10 cm situated m the midline between the other two Those 
over the scapulae were covered with clean but cedematous granu- 
lations, which had not yet reached the level of the skm The 
central wound was still covered, to a large extent, by a slough 
which was made up of the whole thickness of the skin and some 
subcutaneous tissue The epithelial edges of these ulcers were 
very sluggish 

On account of the condition of the patient and the situation 
of the wounds, I decided to try scarlet red instead of grafting 
November 26-27, 1910 The wounds were dressed with a 
balsam of Peru and castor oil mixture, 2 to 6 

November 28 Scarlet red, 8 per cent, was applied, and 
thereafter every third day, alternating with boric ointment 

December 7 The last of the slough was removed December 
16 The wound over the left scapula was healed December 23 
The central wound was healed December 25 . The wound over 
the right scapula was healed 

During the treatment the patient was in a critical condition 
almost continuously, and had to be strongly stimulated m order 
to preserve life 

The case is instructive from the fact that old age and great 
debility seem to have little deterrent effect on the stimulating 
power of scarlet red The skm edges were stimulated in spite 
of the presence of a slough m the central wound It was only 
necessary to use the scarlet red ointment 111 nine dressings to 
complete the healing The result was a firm, thick, and stable 
skin, which showed no tendency to contract 

After the appearance of Hayward’s 22 paper on the efficacy 
of amidoazotoluol, I had the opportunity of using this sub- 
stance on a number of granulating wounds of varying etiology 
The results have been excellent 

Calculating the amount of amidoazotoluol m scarlet red 
from the molecular weights, we find that there is 3 76 per cent 
of amidoazotoluol m an 8 per cent scarlet red ointment I 
have used this strength as well as 8 per cent m simple vaseline, 
and also in the balsam of Peru and other ointments suggested 
earlier m the paper I will illustrate the efficacy of amido- 
azotoluol by briefly reporting two cases, 
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Case II Sluggish ulcer following burn Healed with srmll deep grafts and amidoazo 
I-Ci* -3p r9rOt six months after the accident The ulcer is surrounded by 

scar tissue The sm'ill deep grafts applied Ma\ 28 ha\e all taken and the wound edges haie 
begun to spread b taken June 4 1910 Show s the \ cry rapid epithelial stimulation from the 
gratis and wound edges after two dressings with amidoazotoluol The entire wound is 
nealed with the exception of a few small areas whose aggregate size is not larger than a ten 
cent piece 
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Case II a taken June 24 1910 Show's the remarkable thickening of the gr . as . 
Broject like little warts above the skin level b taken August 9 19 10 the healed 

sumed the level of the surrounding skin Considerable pigmentation can be seen 1 
area surrounding the grafts 
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Case I Sluggish ulcers following burn Healed mth amidoazotoluol a b taken 
rcbrunr} 2.1 1910 eight months after the accident The ulcers are surrounded b\ scar 
tissue There is partial neb formation m the axilla The exuberant granulations and 
sluggish wound edges can be uell seen c taken Ma> 9 1910 Shous the character of the 
healing There is no tendency to contraction The neb formation is less marked 
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the patient is most important, and in some instances forced 
feeding, fresh air, and tonics must be resorted to 

It is interesting that a number of patients with exquisitely 
painful ulceis have remarked that there is less discomfort after 
dressing with these substances than after any other dressing, 
however bland 

In none of the cases have I noted the slightest irritation 
of the surrounding skin following the use of amidoazotoluol 
Although tins dressing can be used continuously without irri- 
tation, it is best to apply it for 48 hours and then alternate 
with some bland ointment for 24 hours 

Dressing with both substances causes excess of secretion 
for one or two applications, but there is marked drying out 
of the granulations in a short time 

The use of scarlet red and amidoazotoluol in blue ointment 
is advantageous in the treatment of syphilitic ulcers, and m 
addition constitutional treatment should always be employed 
In the treatment of second degree bums the ointment can 
be used immediately after the blisters have been cut away 
In third degree bums it is best to wait until the granulations 
have started 

For a time after healing, the newly formed skin has a 
tendency to be diy and somewhat scaly, but this is easily over- 
come by the application of olive oil or vaseline 

I have not yet seen a wound break down which was healed 
by the use of scarlet red or amidoazotoluol, although some of 
the cases have been under observation for over two years 
A grayish membrane is often seen on the granulations 
after the application of scarlet red ointment I have not 0 
served this formation following the use of amidoazotoluol 
Thiersch and Reverdm grafts are sometimes tremendous y 
thickened following early dressings with these substances, ut 
this thickening disappears within a few weeks 

At times it is advantageous to apply either ointment direct y 
to the wound and then expose to the sunlight and air 

Scarlet red and amidoazotoluol gauze is prepared by satur 
atmg gauze with a 4 per cent or 8 per cent alcoholic so ution 
of the substances and then allowing it to dry 

The substances can be used as a dusting powder y 
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tions which were exquisitely tender An effort was made to put 
the granulations in a healthy condition as soon as possible To- 
ward the end of this process 4 per cent amidoazotoluol ointment 
was used as a dressing, and was followed by marked stimulation 
of the edges 

On account of the tenderness it was decided to graft The 
patient refused to allow Thiersch or whole thickness grafts to be 
cut 

May 28 The granulations being m good condition, a number 
of small deep grafts were taken from the thigh under local anaes- 
thesia and transplanted on the undisturbed granulations The 
grafts were dressed with narrow overlapping strips of protective, 
over which was placed a dry dressing 

May 30 The dressing was changed, and all the grafts were 
found to have taken (Fig 2, a) 

June 1 The grafts were dressed with 4 per cent amido- 
azotoluol on old linen When the dressing was removed 48 hours 
later it was noted that the grafts were markedly stimulated 
Dressed with hone ointment 

June 4 The entire wound, with the exception of one or two 
small areas, was covered with epithelium (Fig 2, b) 

June 11 The wound was entirely healed with firm resistant 
epithelium, which required no further dressing Four applica- 
tions of amidoazotoluol had been made The grafts themselves 
had become much thickened and projected above the surrounding 
skm like little warts (Fig 3, a) This condition disappeared, and 
the entire area assumed the normal level (Fig 3, b ) 

Examination of this patient eight months later showed a firm, 
movable skm with normal sensation There was still some pig- 
mentation around the grafts, but this was less marked than at 
date of discharge 

Comments — I was able to compare the rapidity of healing 
caused by scarlet red and amidoazotoluol Following an ex- 
tensive burn, there were two granulating wounds of about the 
same size One was dressed with 8 per cent scarlet red oint- 
ment and the other with 8 per cent amidoazotoluol ointment 
The healing in both was rapid, but the wound dressed with 
amidoazotoluol healed first The character of the healing was 
practically the same 

The age of the patient seems to have little effect on the 
stimulating pover of these ointments The general health of 
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manufacture of amido combinations of benzol and naphthallri, 
or m factories where these products are used The disease is 
characterized by cyanosis, vertigo and weakness, strangury, 
and bloody urine In addition to the above symptoms, in long 
continued handling of these dyestuffs, hemorrhages and tumor 
formations in the bladder are observed None of these symp- 
toms have been noted following the clinical use of scarlet red 
or amidoazotoluol, except as noted above 

The consensus of opinion is that there is no danger of pro- 
ducing malignant growths by the clinical use of these sub- 
stances My own experience has convinced me of this, and 
although occasionally’- there is an overgrowth of epithelium, 
this soon assumes the level and the appearance of the normal 
skin 

Some authors have gone so far as to state that by the use 
of scarlet red and amidoazotoluol the majority of skin grafting 
can be eliminated This is too broad a statement, but there 
is no doubt that wounds can be healed by these compounds 
which could not otherwise be satisfactorily closed except by 
grafting 

Scarlet red and amidoazotoluol will not heal every wound, 
but m the majority of cases, when applied with the proper 
technic, they will cause epithelial stimulation m the edges of 
the most sluggish wounds, and give a rapid healing which is 
stable and resistant, and which has the macroscopic and micro- 
scopic appearance of the normal skin There is no tendency to 
subsequent contraction, and the skm becomes movable on the 
underlying tissues m a reasonable time Any one of these 
characteristics would make the use of these substances we 
worth trying 
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addition of 4 per cent to 8 per cent strength to boric powder 
I have also tried the full strength powder on a few wounds 
without irritation The effect of the scarlet red and amido- 
azotoluol used in this way is very rapid drying out of the 
wound and the formation of a tough scab under which the 
healing takes place 

A simple and satisfactory method of preparing scarlet red 
and amidoazotoluol ointment is to rub up the substance with a 
small amount of almond oil until the mass is smooth, and then 
mix this mass thoroughly with the base 

Both these ointments can be sterilized without interfering 
with their stimulating properties 

As a rule there is no toxic effect either from scarlet red or 
amidoazotoluol Gurbski 19 reports the only case in which any 
general toxic effect was noted, as follows 

A child, eleven years old, was severely burned by an explosion of 
turpentine The lower two-thirds of the thigh and the entire leg to the 
ankle were involved After the granulations had formed Gurbski applied 
8 per cent amidoazotoluol ointment Fifteen hours after the application 
the patient, who had previously been in very good health, began to com- 
plain of headache and dizziness This was followed by violent vomiting 
and gastralgia The pulse rose to no and was of low tension The tem- 
perature rose to 102 38 There were cyanosis of the lips and albumin in 
the urine 

The dressing was removed and the patient placed on a milk diet 
In a few hours all of these phenomena disappeared Eight days later 
amidoazotoluol ointment was again applied and the same symptoms 
reappeared with the exception of the albuminuria A third dressing five 
days later caused the same symptoms except that the vomiting was less 
marked 

During the rest of the treatment he applied the ointment to only 
one-fourth of the wound at a time, and the toxic symptoms did not again 
occur Rapid healing followed 

Gurbski 19 thinks the poisoning was due to the amido 
group in the amidoazotoluol 

I have dressed very large granulating areas for some time 
with these substances without any deleterious effect 

In this connection an observation by Stoeber is of interest 
He says that it is not uncommon to have bladder disturbances 
among the men who work m the manufacturing of dyes This 
trouble is principally among the workmen occupied m the 
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AN IMPROVED DEVICE FOR TRANSFUSION. 


BY HENRY H JANEWAY, MB, 

OF NEW YORK, 

(From the Department of Surgical Research, Columbia University, 

New York ) 

The accompanying figures illustrate an mstiument which 
facilitates not only the direct transfusion of blood, but also 
the end-to-end suturing of blood-vessels It consists of a 
male and female portion, each of which m turn consists of 
two small hemicylmders, a a By means of the springy arms 
b b, these hemicylmders unite to form complete cylinders when 
the instrument is at rest, but are capable of being pressed 
apart by pressure upon the little knobs, c c, to receive between 
them the blood-vessels to be united 

The method of application is as follows The artery 01 
vein of the donor is ligated, and by pressure upon the knobs 
of the male part of the mstiument the two halves of its 
cylinder are separated to permit the vessel of the donor to slip 
between them upoii the pioper side of the ligature By relax- 
ing the pressure the two halves of the cylinder spring together 
and surround the vessel The latter is now divided a quarter 
of an inch in front of the instrument and a cuff from its 
cut extremity is turned back ovei the outside of the cylinder 
surrounding it, where the cuff remains held m place by t e 
little pms, d d The same procedure is repeated with the vein 

of the lecipient . 

By engaging the shoulder f in the socket g, the mae 
cylinder, which tapers somewhat so that it is a little sma er 
than the female cylinder, may be approximated easily wit in 
the lumen of the female cylinder and retained m place wi 10t ^ 
support, allowing the blood to flow without leakage t oug^ 
no pressure is exerted to hold the two halves of the mstrunien^ 
together When the vessels of donor and recipient are 
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Mile (below) and female (above) halves of the instrument Hemicyhnders a a sepa- 
rated by pressure on knobs c c Points d d for catching turned back cuff of vessel Screw 
e for gradually separating arms 


Fig a 



Suturing turned back cuffs together while blood flows 


TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY. 


Stated Meeting, held February 8, 1911 
The President, Dr Ellsworth Eliot, Jr , m the Chair 


FIVE CASES OF FRACTURE OF THE FEMUR TREATED BY 
THE OPERATIVE METHOD 

Dr John B Walker showed these patients 
The first case was a woman, 26 years old, who slipped and 
fell, fracturing the neck of the femur Two years after the occur- 
rence of the accident she entered Bellevue Hospital When 
standing, with the aid of crutches, the left lower extremity hung 
apparently helpless The glutei and other muscles of the thigh 
on the affected side were moderately atrophied There was 6 
cm shortening and a radiogram showed that the great tro- 
chanter was displaced far upwards At the end of six weeks 
the continuous traction had diminished the shortening to 3 cm 
An operation was then undertaken to bring the separated 
fragments together and secure them m apposition An incision 
was made, beginning 2 cm below the left anterior superior 
spine, and extending downward and backward to the posterior 
margin of the trochanter, and then vertically down the thigh 
The soft tissues were divided, then the capsule, exposing the 
fracture, which had occurred roughly transversely through the 
femoral neck, the proximal fragment consisting of the upper 
third of the femoral head Considerable callus which was pres- 
ent was removed, and the fractured surfaces were freshened with 
the rongeur By traction and abduction, and with great difficulty, 
the fragments were then brought into apposition 

A steel drill was passed through the great trochanter (the 
neck), the head, and into the wall of the acetabulum, thus spiking 
the fragments firmly together The wound was closed, with a 
small rubber tissue dram, and a plaster spica was applied from 
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very unequal size or in case it is desired to form a permanent 
union of thicker walled larger vessels the engagement of the 
male and female halves of the instrument can be facilitated 
by the use of a second thumb screw for separating the arms 
of the female half of the canula similar to the one indicated 
by e This second thumb screw has lately been added to the 
female half of the instrument also The thumb screw in- 
dicated by e in the male half of the device is used to secure a 
more rapid flow of blood by separating the arms of the 
hemicyhnders and thus increasing the calibre of the vessel 
inclosed within them H When the two hemicyhnders of the 
male half are thus separated, they carry apart with them the 
hemicyhnders of the female half, and when the device is m 
use with its hemicyhnders thus separated, leakage does not 
occur. 

If it is desired to use the instrument for making a per- 
manent anastomosis between two segments of the same vessel 
or different vessels, such may be accomplished by merely 
suturing the two cuffs together over the supporting cylinders, 
as is illustrated in Fig 2 This can be accomplished while the 
blood flows After the suturing is complete the whole instru- 
ment may be removed by simply separating the two hemi- 
cyhnders of each half of the instrument, and then the two 
halves from each other 

For the permanent suture of large vessels, different sizes 
of this device are desirable 

The students in the research laboratory have used this 
device for transfusion and for uniting vessels more easily than 
others at present in use 

*1 am indebted to Dr John A Hartwell for suggesting the addition 
of this screw 
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a fracture through the upper third of the femur Three hours 
after the accident she was brought to the hospital, and a long 
side-spimt was applied Three days later a radiograph was taken, 
which showed the usual deformity 

Six days after the accident Dr Walker made a six-inch in- 
cision, exposing the seat of the fracture The upper end of the 
lower fragment was found drawn inward and upward, while the 
lowei end of the upper fragment was drawn upward and out- 
ward There was a shortening of 4 cm After considerable diffi- 
culty, and with very strong traction, the fragments were ap- 
proximated A large Lane plate was then applied, and fixed in 
position with six screws The muscles and fascia were then 
united with fine catgut, and the skin with the finest subcuticular 
catgut suture No dram was used A plaster cast was applied 
from the pelvis to the toes 

Primary union resulted, and on the forty-second day the 
cast was removed Six days later the patient was up m a chair 
and began to use crutches Union was perfect, with less than I 
cm shortening Thirteen months after the operation the patient 
was able to walk without limping, and there had been no com- 
plication from the operation on account of the presence of the 
plate 

The fifth patient was a male, 16 months old, with a fracture 
of the upper third of the femur When the infant was delivered 
by a midwife, the femur was fractured just below the lesser 
trochanter No splint nor bandages were applied, and the frac- 
ture united with considerable angulation The deformity had 
gradually increased, until there was about 2 5 cm shortening 

Operation A four-inch incision was made antero-external y 
The femur was considerably thickened and increased in size, ut 
no callus was present The bone was sawn through, thus per 
mitting it to be straightened and the divided ends to be accurate y 
approximated A small sized Lane plate was applied and e 
m position by four screws The muscles and fascia were suture 
with fine catgut, and the skm was united with a subcuticu ar 
catgut suture , no dram was used A plaster cast was app ie 
from the pelvis to the toes, and primary union resulted 

Ten days after the operation the plaster cast was remove an 
a new one applied Thirty-five days after the operation, w 
the cast was removed, firm union was found to be present 
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the lower border of the ribs to the toes The wound healed 
uneventfully The patient was confined to bed for eight weeks, 
and four weeks later a Thomas splint was applied and she went 
about on crutches, discontinuing the splint at the end of one year 
Five months after the operation, the drill, which had become 
loosened, was easily removed 

Two years had elapsed since the operation There was some 
motion at the hip, and less than 2 cm of shortening existed 
The patient walked without the aid of a cane, she was free from 
pam, and was able to support herself by doing regular work 

The second patient was a man, 40 years old, with a fracture 
through the middle third of the femur When the dressings 
were removed, a month later, there was 4 5 cm shortening, 
and only fibrous union had occurred 

Two weeks later, when Dr Walker first saw the patient, the 
bone was exposed through an incision and considerable callus 
was present at the fractured ends The fragments were freshened, 
and a quarter-inch mtermedullary splint was inserted mto the 
lowei fragment, the upper fragment was then brought into 
alignment, and the splint pushed upward into the medullary canal 
for a distance of an inch and a half The spica was removed 
six weeks later Fifteen months after the operation, the patient 
was able to walk easily, without limping, and he had no pam 
The third patient was a boy, eleven years old, with an oblique 
fracture through the middle third of the femur with 3 cm 
shortening, and a long side-splint and Buck’s extension were at 
once applied Ten days later the shortening still persisted, and 
the fragments could not be brought into alignment 

Fourteen days after the accident the seat of the fracture was 
exposed and the ends weie found to be separated by a firm flap 
of periosteum, and they could be brought into correct apposition 
only after this flap had been excised A steel plate was applied 
and secured by two screws inserted into the lower fragment 
The shortening was overcome when the fragments were reduced 
A plaster spica was applied and the patient was kept in bed 
for six weeks Three months after the operation he was able 
to walk without limping or discomfort Fourteen months had 
now elapsed since the operation and the steel plate had given 
lnm no trouble 

The fourth patient was a stout woman, 42 years old, with 
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ment of the joints, with loose or unmanageable fragments, and 
in older cases of vicious union, with malposition of various kinds, 
which interfered with perfect function 

BILATERAL PNEUMOCOCCUS MASTITIS 

Dr John F Erdmann presented a woman, 26 years old, 
whose last child was bom five years ago In October, 1910, 
she had an attack of pneumonia, and about a month later she 
developed an inflammation in the left breast This was incised 
Shortly afterwards, she noticed a small swelling in the right 
breast, this was excised, and upon examination proved to be 
an adenofibroma A few days after the excision of this nodule, 
she developed a distinct inflammatory condition in the right 
breast, involving particularly the upper half of the gland She 
consulted a prominent surgeon in this city, who pronounced it 
carcinoma She then saw Dr Erdmann, who suspected that 
the case might be one of pneumococcus mastitis, basing his 
opinion upon the preceding history of pneumonia, and a super- 
ficial patch of redness involving the breast This diagnosis was 
verified by pathological examination, which showed pneumococci 
in pure culture 

The patient was operated on January 4, 1911, and was now 
entirely well The changes in the breast proved to be purely 
inflammatory 

BREAST CARCINOMA IN YOUNG WOMEN 
Dr Ellsworth Eliot inquired at how early an age carcinoma 
of the breast had been observed by any of the members of tie 
Society Personally, he had never seen it earlier than the age o 

25 or 26 , 

Dr Erdmann recalled one typical example of carcinoma 0 

the breast in a married woman, 21 years of age 

Dr Charles H Peck said he had had one case °^ ca ^ 
cinoma of the breast in a woman of 28, and that Dr eorge 
Brewer had had one m a child of 11 years , 

Dr Frank S Mathews said that in December ast e 
operated on a woman 25 years and 6 months old for re ^ ul \ 
carcinoma of the breast The tumor had first been note w 
she was 24 years and 3 months old Her physician enuc ea e 
through a small cut three months later , in three mont s rn 
recurrence was noted When Dr Mathews operated, t e axi 
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patient was discharged from the hospital, and gradually began to 
walk, his gait becoming normal within six months Fourteen 
months after the operation the child played with perfect freedom. 
There had been no complications 

In connection with this series of cases, Dr Walker em- 
phasized the fact that the operation should be done as soon after 
the injury as it could be determined that reposition was possible 
by no other method. It was better to clear out the clots at once 
than to wait for absorption, as it diminished the chance of sepsis 
Tiaumatic leaction was going on all the time, so long as the 
bones weie out of place, or so long as they were movable The 
bone fragments injured the sui rounding soft tissues, thus pro- 
ducing exudation and swelling The longer the delay, the more 
the tissues contracted, and the chief difficulty in the reduction of 
fractuies was the shortening of the tissues, which displaced the 
fragments 

Conclusions The operative method was indicated 1 For 
the immediate, accurate reduction of displaced fragments of long 
bones whenever it was impossible to correct the deformity with- 
out operation 

2 For the removal of soft parts between the f 1 agments, which 
was the most frequent cause of non-union 

3 When properly performed with suitable instruments, it 
did not cause extensive laceration of tissue nor increase the risk 
of suppuration It was absolutely necessary that an asepsis be 
observed which was far superior to that requisite for other opera- 
tions, because a considerable quantity of metal was left in the 
wound As these operations were usually very difficult, it was 
necessary that the surgeon and his assistants should acquire 
special skill 

4 It diminished the unfavorable results of conservative treat- 
ment It simplified the usual treatment, for extension was seldom 
required and tight splinting was unnecessary Physiological rest, 
so essential to rapid and uneventful healing, was frustrated by 
circular compression It permitted earlier massage and passive 
motion, which was of so much importance in connection with 
joints in the earlier restoration of function 

5 It was necessary in fresh cases m which the fragments 
were irreducible or could not be moulded into place or kept 
m place after a fair trial, or m cases in which there was involve- 
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enterostomy, making no effort to excise the ulcer The opera- 
tion was done on November i8, 1910* and since then the patient 
had been free from symptoms, and her weight had increased 
from 95 to 109 pounds 

PARTIAL GASTRECTOMY FOR CARCINOMA OF 
THE PYLORUS 

Dr Erdmann showed a man, 48 years old, who gave a 
history of long-standing gastric disturbance, and examination 
revealed a slightly movable mass in the epigastric region At 
the time of the operation, which was done on December 10, 1910, 
the man was in very poor condition His weight was 129 pounds, 
and Ins haemoglobin was reduced to 62 per cent A partial 
gastrectomy and pylorectomy was done, over four-fifths of the 
stomach being removed On January 25, 1911, the man's weight 
had increased to 1375/2 pounds 


SIX ABDOMINAL SECTIONS IN ONE PATIENT 


Dr Erdmann presented a man 52 years old, who had never 
been ill until January, 1897, when he had a well-defined attack 
of appendicitis lasting about four days, after which he felt 
quite well About a month later he had another attack very 
similar to the first, which lasted about the same time, and again 
he felt about as well as usual On March 12, about a month 


after the second attack, there was a recurrence of his symptoms, 
and on the 18th he went to Dr Keen’s private hospital in Phila- 


delphia, as he was now able to feel a distinct mass in the region 
of the appendix On March 27, as his symptoms did not abate, 
Dr Keen operated, opening and draining an appendiceal abscess, 
the appendix itself was not seen Three days later, an abscess 
developed on the left side, which was opened and drained A 
few days after this, a large fecal fistula developed m the first 
wound, which was operated on but without success At t is 
time, Dr Keen said the patient had universal peritonitis e 


right fecal fistula closed in December, 1897 

In June, 1897, a fecal fistula developed in the scar on t e 
left side, which persisted several months For about a year 
after these various operations, the patient felt a distinct dragging 
pam after emptying the bladder, which he attributed to an a 
hesion to the bladder This symptom then disappeare , an 
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nodes were not involved, but the growth, which had infiltrated 
the scar of the previous operation, was a typical carcinoma 

Dr A. V. Moschcowitz said he had operated on a woman of 
22 with a rapidly growing carcinoma of the breast 

Dr Robert T Morris said that recently, with Dr Charles 
H Walker, he saw a woman about 26 years old, who had a 
simultaneous involvement of both breasts They were removed, 
together with the pectoral muscles and axillary glands The 
operation was followed by a local recurrence m the neck and 
in the scar, and subsequently by further recurrences m the inter- 
costal muscles and in the deep tissues of the neck Shortly after 
the last operation the patient developed “ pneumonia,” which 
proved fatal The pneumonia was regarded as the result of 
the malignant infection, the case apparently being one of rapidly 
developing general carcinomatosis 

A STAB WOUND OF THE HEART 

Dr Erdmann presented this patient This case was already 
on record, a report of it having appeared in The Medical Recoid, 
December 17, 1910. 

In reply to a question, Dr Erdmann said that he drained 
this case because the stabbing had been done with a dirty fruit 
knife The dram was carried into the pericardial cavity There 
was a good deal of compression of the heart itself, but no 
effusion into the pleural cavity occurred 

CARCINOMA OF THE STOMACH 

Dr John F Erdmann presented a woman, 60 years of age 
who came to him with a history of carcinoma of the stomach 
and a palpable tumor m the epigastric region She was admitted 
to the hospital on June 26, 1910, and on the following day Dr 
Erdmann did a partial gastrectomy and pylorectomy The pa- 
tient’s convalescence from the operation was uneventful, she 
was now able to eat practically everything, and had gamed 
largely in weight 

The diagnosis in this case was adenocarcinoma, implanted 
m all probability, on a previous ulcer 

PYLORIC STENOSIS 

Dr Erdmann presented a woman, 31 years old, the daughter 
of the preceding patient, who gave a history of gastric ulcer with 
P}lonc stenosis In this case he did a typical posterior gastro- 
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Stated Meeting, January 16, 1911 
The President, Dr R G Le Conte, m the Chair 

RECENT ADVANCES IN PULMONARY SURGERY 
Dr John H Jopson delivered the annual oration before the 
Academy upon the above theme, for which see page 593 

Dr Henry R Wharton said that most of the cases of lung 
injury which he had treated had been by the conservative method 
He had seen a large number of very serious injuries of the 
lung recover The majority of these cases were injuries of the 
chest from the passage over it of heavy wagons, at the Chil- 
dren’s Hospital there were formerly a great many such cases, 
and although some of them died, quite a number of those even 
sustaining a rupture of the lung finally recovered In adults he 
did not believe that the statistics of rupture of the lung com- 
plicated with fracture of the ribs are quite so favorable as m 
children The last case under his care was an Italian boy at 
the Presbyterian Hospital, who had fracture of the ribs on each 
side, with laceration of the left lung, hsemothorax, pneumo- 
thorax, and extensive emphysema Aspiration was done a num- 
ber of times , tins boy was desperately ill , finally a nb was 
resected so as to dram his chest on the left side where the 
rupture of the lung had occurred, and he recovered 

With regard to gunshot wounds of the lung, the majority 
of his cases had been treated on the expectant plan and a 
done well The case to which the reader of the paper re erre 
was that of a stab wound of the lung, which was aspirate 
several times on account of pneumothorax and hemorr age, 
finally there was a resection of a nb for an empyema, wi 
recovery 

SACRO-ILIAC ARTHRITIS FOLLOWING TYPHOID FEVER 
Dr Walter G Elmer reported a case which he be iev^ 
presented certain features of interest, more especially in re §^ 
to the diagnosis He also thought the lesion to be a rare 
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he thought nothing more about it until about seven years after 
the operations, when, one morning, upon urinating, a foreign 
body was expelled through the urethra, and upon investigation 
he found a calculus that had for its nucleus a silken knot, which 
must have come from the site of one of the previous operations 
Subsequent to this, with the exception of the slight annoy- 
ance caused by an incisional hernia on the right side, the patient 
was well until March, 1910, when he had an attack of question- 
able typhoid fever, lasting six weeks On May 28, 1910, his 
hernia became strangulated and was operated on by Dr Robert 
T Morris 

On August 26, 1910, during Dr Morris’s absence from the 
city, he complained of symptoms which led to the belief that he 
had an abscess of the liver Three days later Dr Erdmann 
operated, and found a very badly matted m gall-bladder filled 
with pus, this was emptied, and the patient was put to bed 
Subsequent to this he passed clay-colored stools, and showed 
evidences of pancreatic invasion He returned to his home 111 
Pennsylvania for a time, and when he returned, m October, 1910, 
his symptoms indicated an obstruction to the common bile-duct 
On October 22, Dr Erdmann again opened the abdomen, 
doing a transduodenal operation and removing a stone from the 
duct After this operation, the patient was in profound shock 
for 22 hours His convalescence otherwise was very stormy, but 
he finally recovered entirely, and was now enjoying perfect 
health His present weight was 190 pounds, a gain of 40 pounds 
since November 9, 1910 

Dr Mathews said he once contributed one to a dozen ab- 
dominal sections on the same patient The early operations 
had been done in Spam for appendicitis, tuberculous peritonitis 
and Caesarean section, and the later operations were for in- 
testinal obstruction, the result of ubiquitous adhesions 

Dr Erdmann said that speaking of operations from the 
numerical stand-point, he recalled the case of a widow upon 
whom he recently did the tenth Some 4 others had done the 
other nine 
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lumbar spine and right hip were on guard and resisted move- 
ment Side pressure upon the innominate bone caused pain in 
the lumbar region 

The lower limbs were equal in length. No abnormal mobility 
of the pelvic bones could be demonstrated The urine showed 
a very faint trace of albumin, but was otherwise always normal 
and never showed any evidence of the presence of a renal 
calculus The leucocytes ranged between 7550 and 7800 A 
differential count of the leucocytes showed nothing unusual 
The haemoglobin was 77 per cent An X-ray plate of the lumbar 
spine and pelvis gave no assistance 

The patient had been placed upon a rather firm bed with 
fracture boards beneath the mattress , a folded sheet was placed 
under the hollow of her spine, and with this in position she could 
he on her back with considerable comfort 

The speaker happened to enter the ward one day when she 
was in intense pain in the midst of one of her attacks He 
turned her carefully on her back with the support under her 
lumbar spine, and slowly and forcibly flexed her thigh up to the 
full limit on her trunk The movement gave her great pain 
She cried out and was wet with sweat Pretty firm pressure 
at the full limit of flexion, however, gave her relief from pam, 
and he was able then to slowly lower the limb until it rested 
on the bed beside the other one and the patient was relaxed and 
the suffering almost entirely relieved 

The indications for treatment were rest m bed for an indefin- 
ite period and nourishing food The advisability of applying a 
fixation dressing was considered, but it was concluded to allow 
her to assume any position in bed which gave her the greatest 
comfort until the disease should run its course 

The patient continued to have attacks of pam at interva s 
of several days or a week They grew less frequent, however, 

and less severe , 

On August 7, a plaster jacket was applied, and the pa ien 
allowed to get up She was discharged on September 5 s * 
wearing the jacket Two months later she had regame e 
normal weight, had a good color, and was m perfect iea 
Her plaster jacket had been discarded a month previou 
She could go up and down stairs, stoop over and ^ ise ^ 
walk long distances, all without inconvenience, an a 
symptoms whatever 
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A young girl, nineteen years of age, was admitted to the 
surgical ward of the Presbyterian Hospital m the service of 
Dr Oscar H Allis on June 2, 1910 

During the preceding February and March she was quite ill 
with typhoid fever and was m bed for eight weeks During 
her convalescence, about the middle of March, she developed 
swelling with severe pain of her right lower limb from hip to 
ankle This swelling persisted' for about six weeks, or until the 
first of May, when it subsided and all the pam became centred m 
the region of the right hip and back Pam was worse at night, 
of a dull boring character, and patient had night-sweats 

On admission to the hospital, June 2, the temperature was 
ioo°, pulse 1 12 After the first two days the temperature 
rarely rose above the normal and then only a fraction of a 
degree At times the pulse was rapid The patient complained 
of a good deal of pain in the back and right hip 

A physical examination of the heart and lungs revealed noth- 
ing abnormal The kidneys were not unduly movable The 
patient preferred to lie turned partly to the left side with the 
right limb slightly flexed 

At times the patient was seized with sudden, intense, agoniz- 
ing pam, so great that she would give piercing cries, and then, 
making a brave effort at self-control, would lie moaning, her 
hands gripping the sides of her pelvis, tears running down her 
face, her whole body trembling and held rigidly in a fixed posi- 
tion apparently unable to move, and dripping with sweat If 
any one approached her bed she begged that she should not be 
touched The intense suffering was very real and it was quite 
pitiful to witness There was no element of hysteria about it 
These attacks would sometimes come on at night, when the 
girl’s cries would awaken and alarm the other patients in the 
ward Hypodermic injections of morphia were necessary to 
give relief — sometimes two being required before the patient 
could relax She would then suffer a good deal of pain for 
perhaps a day, it would finally disappear, and perhaps for days 
she would be quite comfortable Then without any warning 
she would be seized with another attack of intense pain 

Pressure over the sacrum and right innominate bone re- 
vealed tenderness, and also if the patient made any pronounced 
voluntary movement, even though lying m bed, she had pam 
Manipulation of the right limb showed that the muscles of the 
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moie often than it is This patient was operated upon m a 
similar manner to that described by Dr Shoemaker, although 
the incision was more perpendicular, beginning at the costal 
cartilages at about the tip of the eleventh rib and following a 
line obliquely down about one inch inside Poupart’s ligament 
The peritoneum was reflected from the lateral and posterior 
walls, the kidney and ureter were located and removed with 
ease , the ureter was followed down to the broad ligament, then 
to the bladder, and then ligated as one ligates an appendix from 
the caecum It was quite easy to almost purse-stnng the stump 
of the ureter after it was ligated close to the bladder This 
case was reported somewhat in detail before the Obstetrical 
Society of Philadelphia, in Feb , 1908, and published in the 
Therapeutic Gazette, June 6, 1908 The subsequent history is 
interesting 

About a month or two after the patient was operated upon, 
she developed symptoms suggesting a tuberculous pelvic peri- 
tonitis involving the Fallopian tubes 

Operation showed this was not the case, but there was a 
fibrous uterus with chronic inflammation of the tubes, necessi- 
tating hysterectomy At the same time the appendix was 
removed She made an uneventful recovery At neither opera- 
tion was the speaker able to follow the sinus which led to the 
vertebral column It continued to discharge for a year or more 
In the meantime patient had gained about 45 pounds In 
order to cure the sinus he injected bismuth paste success u y 
After injecting the bismuth vaseline paste he took an ray 
picture and found that the sinus led by a rather straight rou e 
to one of the lumbar vertebrae, ending m a bulb, which exten e 

across the vertebrae to the opposite side 

It required ten injections of the paste to close tie sinu 
permanently However, about eighteen months ago ano 
psoas abscess developed on the opposite side This was promp 
opened and treated by a few injections of the bismut vasei 

paste, after which it closed permanently . . 

Dr George G Ross reported the case of a woman w 0 ^ 
been suffering for six or seven years from a painful sw e 1 
the right side of the abdomen At the German Hospita 1 , 
exposure it was found that she had a perinephric co 
which when opened, showed a collection within the u ney 
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Here was a patient who, long after the acute symptoms of 
typhoid fever had subsided, suffered from excruciating attacks 
of pain, as agonizing in character as that caused by the passage 
of a gall-stone through the common duct or a renal calculus 
through a ureter 

The explanation of these attacks seems to be clear The 
phlebitis of the right limb was m all probability a direct result 
of the typhoid fever infection, and it in turn resulted m an 
infection of the right sacro-ihac joint The joint surfaces be- 
came exquisitely tender and sensitive to abnormal pressure 
The ligaments of the joint had become relaxed as a result of 
the long illness which the patient had suffered, permitting an 
undue mobility in the joint The acute arthritis caused the dull 
aching pain in the sacrum and lumbar region and hip and thigh 
During sleep, when the muscles were somewhat relaxed, and 
the patient perhaps turned in bed, the joint surfaces slipped 
slightly on each other, bringing pressure on acutely inflamed 
areas which had not been bearing it — then the intense pam, the 
waking of the patient, the sudden gripping of the muscles upon 
the bones as the reflex spasm returned with the added pain of 
the increased pressure, and the patient’s body becoming rigid 
from the paroxysm of pain If the joint surfaces could be 
restored to their normal apposition the pam promptly grew less, 
as was demonstrated on one occasion 

In due time the infection lan its course, the tender surfaces 
returned to their normal condition, the structures about the 
joint regained their normal tone, and the patient’s recovery was 
complete 

THE SURGICAL ANATOMY OF THE PARATHYROID GLANDS 
AND ALLIED LYMPH-NODES 

Dr Nate Ginsburg read a paper with this title 

REMOVAL OF THE URETER WITH A TUBERCULOUS KIDNEY 
Dr George Erety Shoemaker read a paper with this title, 
for which see page 696 

Dr John B Shober said that three years ago he removed 
a large tubercular kidney with a very much thickened ureter 
from a patient who had a persistent smus following a psoas 
abscess opened five years before Tuberculosis of the kidney, 
in lus opinion, is a secondary process in the vast majority of 
cases, and the primary focus should be sought for and reported 
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The significant point here is that after the removal of a 
kidney which had been pouring pus into a bladder filled with 
ulcers, this bladder condition clears up This seems to show 
that it is not necessary to remove the ureter unless it be very 
badly involved The speaker said he had not taken out the 
ureter in tuberculous kidneys, nor sterilized it, but nevertheless 
the results had been good If an ulcerated bladder will clear 
up after removal of a tuberculous kidney, the ureter also will 
do so provided we remove it as far down as possible He had 
seen Mayo inject pure carbolic acid into the remaining portion 
of the ureter for sterilization He said he had done it a great 
many times and had had no bad results His feeling was that 
this might very easily cause a stricture of one part of the ureter 
and make trouble, but he had had no such trouble 

Dr George Erety Shoemaker (in closing) said that in 
the diagnosis of these lesions the intramuscular injection of a 
color solution has a great advantage over the use of the catheter 
He felt quite a little hesitancy in putting a catheter through 
an unsound field into what may be a sound field If one will 
take the time to watch and count the spurts of colored urine, 
it is usually easy to recognize the kidney which is actively at 
work and compare it with one which is doing very little or 
nothing So many accidental variations, such as clogging by 
minute clot or detritus, mechanical variations in calibre of the 
lumen, reflex inhibition, etc , affect the outflow that estimation 
of relative activity by the catheter is not reliable Some tu er 
cular ureters if not removed create a sinus, but fortunately most 
do not require removal 
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and a large tuberculous ureter The entire mass was adherent 
to the diaphragm, the posterior abdominal wall, and to the peri- 
toneum m front Recognizing his surgical t limitations, he left 
the kidney m She did very well for a while, draining urine 
and pus through the opening in the loin, the sinus healed and 
finally she got into such good condition that she started for 
home She got as far as Baltimore, when the sinus broke out 
again, she returned immediately to the hospital and he again 
operated with the hope that the kidney had gone down to a 
size possible to remove On exploration, however, he found 
practically the same condition as at the first operation The 
kidney was smaller but still too large and adherent to remove 
The sinus was dissected out and the kidney wound sewed up, 
patient had repeated ureteral catheterizations with washing out 
of the pelvis of the kidney This was three years ago She 
has now a perfectly functionating organ without sinus, pus, 
or discomfort She has, however, a bad hernia 

Dr John H Gibbon thought that tuberculosis of the urinary 
tract usually starts m the kidney Very often there is no 
evidence of inflammation of the kidney, nothing to indicate which 
is the kidney pouring the pus into the bladder, but the cysto- 
scopic examination clears up the situation If there is a tuber- 
culous kidney there will not be a normal ureteral opening m the 
bladder Occasionally we will have difficulty in making a cysto- 
scopic examination He encountered such difficulty some years 
ago in the case of a physician who had so much pus and blood 
in the bladder that he was unable to see the ureters He did a 
suprapubic drainage of the bladder and examined it through 
a speculum and found extensive ulceration around the right 
uieter and around the base of the bladder but could not tell 
whether or not this involved the left ureter He therefore fol- 
lowed Freeman’s suggestion, that m order to make sure there 
was a normal kidney on the unsuspected side this kidney should 
first be exposed Therefore, at a second operation he exposed 
the left kidney and found it to be perfectly normal He then 
removed the right kidney but did not remove the ureter, and the 
abatement of symptoms was very prompt, before operation the 
patient voided urine every two hours at night and ever}’- half 
hour during the day, and before leaving the hospital, within 
two or three weeks, did not empty his bladder at all during the 
night 
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nature, to call attention to the anatomical chaiactenstics and 
the very striking clinical picture 

Case I — A M, a native of the United States, twenty-one 
years old, printer by occupation, was admitted to Saint Luke’s 
Hospital in the service of Dr Hollis, on September 27, 1910 
He was suffering from cough, headache, and difficulty in breath- 
ing He said that for the past four years he had been very sus- 
ceptible to attacks of bronchitis, the slightest exposure to cold 
or wet causing an attack For the past two years he had been 
short of breath on exei tion, such as going upstairs or walking 
up hill. |] 1 

About a year and a half ago, while dressing in front of a 
mirror, he chanced to cough, and to his surprise saw a swelling 
rise above the right clavicle and then disappear Each time he 
coughed the tumor appeared He was stout and in good health, 
weighing 170 pounds, and except for the shortness of breath 
and slight headache from time to time, felt well 

He next noticed that lus neck was increasing in size He 
changed the size of collar from 14 to I 4 J 4 , then to 15 

During the following year he had two severe attacks of bron- 
chitis, with dyspnoea, wheezing, a persistent cough, and profuse 
mucopurulent expectoration Since the last attack he had had 
increasing difficulty m breathing, and was blue and breathless 
after even moderate exertion He was told by his friends that 
lus voice had become harsher The swelling in his neck m 
creased. He now found it necessary to wear a r6 collar ie 
protrusion above the clavicle on coughing was more pronounce 
He had consulted a number of physicians, and was told tiat e 
had a hernia of the trachea, and that this hernial protrusion 
filled up from time to time with mucopurulent materia rom 

the trachea and bronchi , , 

The present attack for which he was admitted to t e 0S P' 
was similar to the others but more severe The cougi, y s P”^ 
mucopurulent expectoration, and the wheezing were a H e ® e 
At no time had he had difficulty in swallowing, nor ia 
coughed up blood There had been no soreness or pain 
nected with the swelling in his neck , 1 ac j 

He had had the usual diseases of childhood an ia ^ t | ier _ 
adenoids removed from his nasopharynx two years ago 
wise he had always been in good health 
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ORIGINAL MEMOIRS. 

LARGE INTRATHORACIC CYSTS OF THE THYROID 
GLAND CAUSING DYSPNCEA * 

BY WALTON MARTIN, M D , 

OF NEW YORK, 

Associate Surgeon to St Luke s Hospital 

Numerous cases have been reported during the last sixty 
yeais of the development of goitre situated partially or com- 
pletely within the thorax and causing dyspnoea by pressure on 
the tiachea 

The cases of Bonnet, 1 of Lyons, were reported m an article 
on “ The Goitres that Compress and Deform the Trachea,” m 
1S51 

In 1879 Malard 2 took for the subject of his thesis “ The 
Clinical Studies of Divmg or Retrosternal Goitre ” 

Wuhimann 8 m 1896 collected the reports of ninety cases 
of inti athoracic goitre, and made a thorough study of the 
whole subject His cases included cystic goitre, solid goitre, 
and carcinomata developed in mtrathoracic thyroid glands 

The title of the thesis of Cadet, written in 1905, is “ Endo- 
thoiacic Goitie,” and the work is devoted to divmg goitie and 
to inti athoracic accessory goitres 

Among these reports are a few cases of large mtrathoracic 
cjsts developed in misplaced thyroid glands, and having had 
an opportunity recently of operating on a patient suffering from 
a similar lesion, I have thought it sufficiently interesting to 
report this case, to give abstracts of the reported cases of like 

* Read before the New York Surgical Society, March 8, 1911 
26 737 
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thyroid vessels ligated The bleeding was very profuse from 
the engorged veins Blunt dissection soon exposed the bluish 
wall of a cyst, covered by a thin mantle of thyioid tissue The 
patient at this time was taking his anaesthetic badly, and the 
cyanosis was alarming The cyst was punctured, allowing about 
half a pint of thin watery fluid to escape The dyspnoea was 
immediately relieved A Kocher clamp was then placed on the 
opening in the cyst wall and an attempt made to continue the 
enucleation It soon became apparent that this was impossible, 
as the cyst extended far down behind the sternum an cl sternal 
end of the clavicle into the thorax The upper free portion of 
the cyst wall was therefore removed, allowing again about half 
a pint of watery fluid to escape, and a soft drainage tube and a 
wick of gauze were inserted into the intrathoracic portion The 
muscle and skin were then sutured, except for a small aperture 
for the passage of the tube The cyst wall was extremely thin 

The duration of the operation was thirty minutes The patient 
returned to the ward in good condition, the cyanosis had disap- 
peared, and the respiration was no longer labored 

For several days the bronchitis continued The temperature 
on the evening of the fourth day was 104° , on the seventh day, 
however it was 998° in the evening and from that time on he 
continued to improve He weighed at this time 115 pounds, 
having lost during his illness 52 pounds 

During this week the dressing was saturated with thin serous 
discharge The drainage tube was removed on the fifteenth day, 
the discharge having become much less, and he left the hospita 
on the twenty-second day with a small discharging sinus m 
the neck He had gained m the three weeks 13 pounds, tie 
temperature was normal, the pulse 108, respirations 24 During 
the next two weeks he was seen twice a week, and the sinus 
cauterized with 95 per cent carbolic acid from time to a 
long probe being used as an applicator It passed belun 
sternum for several inches At the end of this time the sinus 
closed, and he returned to his work He now weigis * 5 ° 
pounds, and is m good health 

Case II (Reported by Anthony Bowlby*) — A woman, thirty ^ 
years old, was admitted to St Bartholomew’s Hospital, su erMo ^ rst 
difficulty in breathing - She said that two y r ears previous y ^ ^ 
noticed a soft swelling in the episternal notch in the mid e > ne ^ 
neck, and that it had increased steadily and spread a little o ea 
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On examination of his neck, a slight swelling was seen 
extending from the middle of the light clavicle across the middle 
line, filling up the episternal notch On coughing, it grew sud- 
denly much larger and then as suddenly receded again behind 
the clavicle The top of the swelling was dome shaped and 
gave the impression that it extended behind the clavicle and 
sternum It did not pulsate 

The swelling seemed to move with the movements of the 
tiachea to some extent, moving up and down slightly on swal- 
lowing The veins on the right side of the neck were engorged, 
the external jugular stood out as large as the little finger, the 
veins of the right side of the chest were also engorged The 
throat appeared normal The right pupil was slightly smaller 
than the left There were numerous rales to be heard over both 
lungs, and the lespiratory murmurs were harsher than normal 
The heart was normal, the pulse regular and of good force, about 
140, the respirations 30 to the minute, noisy and wheezing in 
character There was moderate cyanosis The temperature was 
103 8° The leucocyte count showed 16,900 white blood-cells, 
of which 78 per cent were polymorphonuclears The sputum 
showed the prevailing organisms to be a diplccoccus resembling 
the pneumococcus 

During the next ten days the patient grew gradually worse, 
the dyspnoea became so severe that he was unable to he down, 
the cyanosis and engorgement of the veins were more pro- 
nounced , his evening temperature varied between 104° and 105 0 , 
the cough and expectoration were very troublesome, he seemed 
to be losing flesh and strength rapidly, and was m a pitiable 
condition 

He was then transferred to the surgical division The 
following night he seemed a little less uncomfortable but soon 
all his old symptoms reappeared From the position of the swel- 
ling in its relation to the trachea, it seemed probable that he 
was suffering from an mtrathoracic goitre, which was compress- 
ing the trachea and causing the dyspnoea, and it was obvious 
that unless he were speedily relieved he had not long to live 

Accordingly under chloroform anaesthesia, a transverse 
incision about one inch above the clavicle was made across the 
neck dividing the skin and platvsma The sternohyoid and 
sternothyroid were severed and the sternomastoid stronglv 
retracted The dissection was carried upward and the superior 



742 


WALTON MARTIN 


they were separated by the carotid sheath Seven months Jater the 
patient’s condition continuing the same, Boutaresco proceeded to ex- 
tirpate the median tumor After exposure of the cyst wall, 300-400 cc 
was taken away with a Dieulafoy syringe It soon became evident, as the 
dissection proceeded, that the tumor, instead of stopping at the episternal 
notch, extended far into the mediastinum behind the sternum, making it 
impossible to complete the enucleation of the cyst The remaining portion 
of the contents of the cyst were withdrawn, the cyst wall widely 
opened, and the hand introduced to determine its relation Much to his 
surprise the hand passed behind the aorta and heart, whose pulsation 

could easily be felt Anteriorly the cyst wall followed the posterior 

surface of the sternum to the fourth costosternal articulation The 
portion of the cyst in the neck was excised The mtrathoracic portion 
wms drained after suturing it anteriorly to the margin of the vound 

The patient made a good recovery In two months the sinus had 

closed 

Case IV (Reported by Demme 0 ) — A man, sixty years old, was 
admitted to the medical service of Wurzburger Hospital suffering from 
difficulty in breathing For some years he had been suffering from 
shortness of breath, transitory attacks of asthma, and violent fits of 
coughing 

His neck was short and thick There was a moderate-sized goitre 
springing from the isthmus of the thyroid and passing beneath the 
sternum, under which it seemed to be drawn This goitre decreased m 
size under treatment wuth potassium iodide, but the difficulty m breathing 
increased and he died in a few days 

At autopsy no goitre was visible above the sternum The veins 
of the neck w'ere moderately filled and dilated The trachea and larynx 
were not displaced , the goitre of the isthmus, felt on admission to the 
hospital, had contracted down to a mass about the size of a hazel-nut, 
surrounded by connective tissue and situated on the trachea 

On removal of the sternum a large cystic goitre appeared It ex 
tended on the left side from the third or fourth tracheal ring to the 
bifurcation It w r as flask shaped The neck-like narrowing, about 25 
cm in diameter, extended into the opening of the thorax It was covere 
by the hypertrophied sternohyoid and sternothyroid muscles The arge 
\ essels and nerves of the neck w'ere not displaced Immediately benea 
the sternoclavicular joint and the sternal notch the cyst widened an soon 
reached a diameter of 7 5-8 cm The anterior wall lay in lmnie ia e 
contact with the ribs and sternum, without being adherent Its en S* 
w r as 12 5 to 13 cm The base of the sac rested on the great vesse s, u 
the arch of the aorta was not compressed The innominate an su 
clavian veins, on the contrary, were narrowed and empty centra y, 
dilated and overfilled peripherally The left upper lobe of t ie u ^£ 
was compressed The trachea was distinctly compressed from * e 0U ^ 
to the fifth cartilaginous ring to the bifurcation, in the upper par m 
laterally, from the sternal notch, however, from before back war , 
narrowest point was at the first rib The left bronchus was pa e 
displaced but not compressed 
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Ever since the swelling began she had suffered from shortness of breath, 
and during the last six months had had occasional attacks of transient 
but severe dyspnoea On admission she was suffering from such an 
attack, temperature was 103°, respirations 50, pulse 150 

Examination of the neck showed at first very little swelling Such 
swelling as there was occupied the episternal notch and caused a prom- 
inence in this region instead of a depression, and extended laterally under 
each sternomastoid When the patient coughed, however, the swelling 
increased in the most extraordinary manner, and a large rounded mass 
was suddenly extruded from the chest into the neck and then as suddenly 
disappeared The way in which the tumor was projected reminded one 
much of the sudden protrusion of a large inguinal hernia during cough- 
ing To the touch the swelling was smooth, rounded, and curiously soft 
The tumor seemed to move very little on deglutition An examination 
of the chest revealed a large area of dulness behind the sternum and 
cartilages of the first, second, and third ribs, and continuous with normal 
cardiac dulness There were loud mucous rales in the trachea and 
bronchi 

At the operation a large cyst was exposed in the left lateral lobe 
of the thyroid The cyst wall was exceedingly thin and extended behind 
the sternum beyond view The cyst wall was incised, it contained about 
a pint of clear, almost watery fluid “ It had displaced the apices of 
the lungs laterally and extended down to the base of the heart Its thin 
walls were reflected over the large vessels, so that on looking into the 
cavity one saw innominate, carotid, and subclavian arteries The arch 
of the aorta was similarly prominent, part of the cyst passing m front 
of it and part behind, the floor of the cyst rested on the base of the 
heart, the pulsation of which could be easily seen" The walls were 
stitched to the skin around the episternal notch 

The patient made an almost uninterrupted recovery The bronchitis 
persisted for a few days The opening in the cyst closed m three weeks 
There was no sign of refilling of the cyst The case was reported in 
April, 1895 The case entered the hospital in December, 1892 

Case III (Reported by Boutaresco') — A woman, forty-six years 
old, married, was admitted to the hospital for an enormous tumor of 
the neck She complained of oppression, tired easily, the breathing was 
short and insufficient Her voice was hoarse, weak, and hardly under- 
standable She had pain in the right arm but no motor symptoms The 
patient’s condition was one of great weakness 

She presented two voluminous tumors of the neck One occupied 
the anterior region, and extended from the hyoid bone to the sternum, 
behind which it disappeared, and between the two sternomastoid muscles 
The second occupied the right supraclavicular hollow The trachea and 
larynx were pushed strongly to the left These tumors fluctuated On 
puncture a brownish fluid was withdrawn 

In the first operation the lateral tumor m the supraclavicular fossa 
was removed, one portion of it was adherent to the pleura At the end 
of the operation Boutaresco was not a little surprised to discover that 
there was not onlj no communication between the two tumors but that 
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invested the tumor, being inverted by it, 2nd was readily sepa-ate; 
from it Over the forward and upper pole ran tee maomcarc cxery 
and the right subclavian \cm 

At the, upper pole of the tumor v.as a reddish-brown mass wbm 
extended to the height of the third tracheal cartilage. Tbs mass srm 
gradual!} lost on the surface of the tumor as it passed cowaward, rml- 
mg a mantle-like cohering Above the tlurd tracheal cartilage tae'e wa. 
no thyroid tissue On the left side v.as a v ell-developed lobe of tse 
thyroid, reaching as high as the middle of the left sice oi toe tayroa 
cartilage Section of cyst sho red that vails were about 5 mm toicx. 
It contained about three litres of a moderately thick, y ellowish-crovn 
fluid Microscopic section show'ed the mass at the upper pole 0: toe 
tumor to be made up of thyroid tissue The isthmus of the thyroid aaa 
entirely disappeared 

The right lung lay compressed along the medial side of toe lower 
part of the cyst 

The trachea was pushed to a moderate extent to the left along its 
entire length, and the right mam bronchus seemed also pushed to the 
left and flattened The mucosa of the latter was ulcerated throughout 
its entire extent Examination for tubercle bacilli in toe neighborhood 
of the ulceration gave negative result 

Case VII (Reported by Wolfler®) — The patient was a man 01 
twenty-six years On the left side was a cystic goitre On opening 
the cyst the finger passed into a large cavity which extended from the 
cricoid to far down beneath the sternum 

Anatomical Considerations — The isthmus of the thyroid 
usually lies in contact with the three or four upper rings of the 
trachea The entire thyroid may, however, be situated much 
lower, the isthmus reaching the sixth tracheal ring, and Nuhn 
observed a thyroid, otherwise normal, where the narrow isth- 
mus lay behind the sternum, the left lobe was almost entnely 
behind the sternal portion of the sternocleidomastoid muscle 
the right, more deeply placed, reached the upper border o 
the arch of the aorta, and its blunt end completely filled, the 
angle between the innominate and left carotid artery 

In certain instances the neck is short, the larynx low, an 
the isthmus and lateral lobes are situated partly within t e 
thorax Kocher 11 calls this condition thyreoptosis 

An accessoiy thyroid gland may exist below the thyroi , 
within the thorax 

In any of these anatomical conditions a goitre developing 
within the gland may be situated partially or wholly within t ie 
chest But in many instances the development of a retro 
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The cyst wall was 4-5 mm thick, and fibrous The contents con- 
sisted of a purulent-like material composed of broken-down blood and 
colloid 

The tracheal and bronchial mucosa was loosened, reddened, and 
covered with mucus These alterations were most marked below the 
narrowed portion 

Case V (Reported by Proust 7 ) — The patient was thirty-five years 
old He complained of shortness of breath and the presence of a tumor 
in the neck 

The tumor lay beneath the sternomastoid and was of oval form It 
extended from two fingers’ breadth below the jaw to the clavicle, beneath 
which it seemed to pass The superficial veins were enormously 
dilated The tumor was movable laterally It showed no pulsation, 
but was thrown up and down by coughing It did not move on swallow- 
ing Pressure over the tumor caused the patient to cough It distinctly 
fluctuated There was no difficulty in swallowing The left carotid 
pulse could not be felt When pressure was made gradually on the 
tumor it disappeared almost entirely When the pressure was removed 
it slowly returned The radial pulse was small and irregular The 
patient gradually lost flesh and strength, and in about one month died 

At autopsy a spherical tumor was found It extended beneath the 
left sternoclavicular articulation into the thorax to the second inter- 
costal space, showing that the disappearance of the tumor on pressure 
had been due to its being pushed farther down into the thorax. It 
was about as large as the fist, and was formed from the left lobe of 
the thyroid and directly attached to the trachea The trachea was 
considerably displaced but not narrowed 

Case VI (Reported by Dittrich 8 ) — The clinical characteristics of 
this case had been reported by Singer two years previously He sug- 
gested at that time as the most probable diagnosis a fibroma, which had 
its origin in the lung or pleura 

The patient had been under observation during the interval and had 
been admitted to the hospital at Prague for violent coughing attacks 
and haemoptysis At no time had there been any manifestation which 
would have suggested a connection between the tumor and the thyroid, 
such as a protrusion m the supraclavicular region, or a palpable con- 
nection between the tumor and the thyroid region 

The patient was a woman of sixty years, suffering from difficulty 
in breathing There was a dulness on percussion over the upper part 
of the right side of the thorax There was also enormous dilatation 
of the superficial veins in the region of the upper aperture of the thorax 
There was absence of the pulse m the right carotid, and moderate 
widening of the right pupil During her entire illness she had had 
attacks of bleeding from the lungs, and she died from such an attack. 

At autopsy, on opening the chest, a tumor the size of a man’s head 
presented, which occupied nearly the entire half of the thorax It was 
a long o\al mass, having an upper and a lower pole Its surface was 
smooth At only one point on the level of the first rib on the forward 
and outer part was there any attachment to the thoracic wall The pleura 
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complaint is dyspnea, at fust noticed only after exertion, such 
as walking rapidly or going upstairs It is pi ogressive He is 
very susceptible to attacks of bronchitis, and during these 
attacks the dyspnoea becomes much worse The expectoiation 
may be very profuse There are wheezing and a very trouble- 
some and persistent cough The dyspnoea may be so severe 
that the patient is unable to lie down, sitting up all night m 
an arm chair like an asthmatic Theie is little or no difficulty 
in swallowing The voice is often haish The pupil on one 
side may be dilated The patient giadually loses flesh and 
strength The process in these large cysts is very slow, years 
not months intervening between the first symptoms and attacks 
demanding immediate relief 

There may be dulness on percussion over the upper part 
of the chest, extending at times to the third or even fourth 
space The veins of the neck and chest are engorged The 
carotid pulse may be absent There may be abnormal sensa- 
tions m the arm On careful palpation of the trachea it is 
found to deviate from the middle line In most instances a , 
rounded mass can be felt above the sternum It is smooth, 
compressible, and fluctuates Coughing causes it to become 
suddenly prominent, suggesting the appearance, as mentioned 
by Bowlby , 4 of an inguinal hernia when it is protruded by 
coughing The mass may pulsate, but the pulsation is not 
expansile, and usually there is no murmur heard By direct 
examination with the tracheoscope , 13 14 one should be able 
to see the narrowing of the trachea, and the examination by 
the X-ray might be of great value 15 

Diagnosis — The symptoms recounted — cough and dysp- 
noea from pressure on the trachea or bronchi, paralysis of the 
recurrent laryngeal, widening of the pupil from pressure on the 
ocular pupillary fibres of the sympathetic, dilatation of the 
veins of the neck, weakness or absence of the carotid or radial 
pulse, and dulness over the upper part of the chest — obviously 
might be caused by any mediastinal growth, whether it be 
hypertrophy of the thymus, enlargement of the tracheobron- 
chial lymph-glands, aneurism of the aorta, or new growths or 
cysts arising in one of the mediastinal structures. 
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sternal goitre seems to be due less to the deep position of the 
thyroid than to the circumstance that adenomatous material 
begins to grow from the lower border toward the retrosternal 
or retroclavicular space The prolongation preserves a broad 
connection with the portion of gland from which it is derived, 
or the pedicle gradually stretches until it is reduced to some 
vessels and a layer of connective tissue, more or less thick, 
the vestige of the capsule This extension is aided according 
to Kocher 12 by two circumstances first, the gland has a tend- 
ency to be sucked into the thorax during inspiration, second, 
the gland is forced into the thorax when the head is inclined 
forward 

Wuhrmann 3 found that the development of intrathoracic 
goitre from an accessory thyroid gland was exceptional It 
occurred five times m his series of ninety cases 

A normal thyroid or a small goitre situated at the upper 
opening of the thorax can move up and down, lying now above 
and again below the aperture. As a goitre increases m size 
this excursion becomes less easy, and it may be caught below 
the opening and no longer be able to emerge in the neck, or 
certain manipulation, such as extending the neck or pulling 
on the pedicle, may be necessary to release it The cases re- 
ported by Malard and by Bonnet are of this character In 
most instances the goitre did not exceed in size a hen’s egg 
The incarceration of such small goitres may be followed by 
fatal results from pressure on the trachea, and the French 
writers of thirty or forty years ago drew attention to the 
disproportion between the size of goitre and the seriousness 
of the symptoms Goitres which are freely movable, being at 
times intrathoracic and at times above the sternum, are called 
diving goitres (goitre plongeant) 

On the other hand the goitre may pass within the thorax 
and continue to grow, causing for a long time few pressure 
symptoms, and being visible above the thoracic opening only 
during forced respiration, deglutition, and above all during 
coughing, or there is no evidence of a swelling above the clav- 
icle or sternum In this class belong the cases I have reported 

Symptoms — The patient is as a rule an adult and his chief 
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so extensive, at autopsy it was found adherent only to the 
chest wall at one point 

The cyst has usually been opened, the cyst wall sutured to 
the margin of the skill wound and drained The cysts have 
not refilled after this simple treatment, the sinuses closing 
within two or thiee months 

In 1901 Kocher 11 reported twenty-two cases of mtra- 
thoracic goitre in which the goitre had been enucleated He 
had had no fatalities They were enucleated or, where this 
was impossible, removed piecemeal by the finger working inside 
the capsule of the gland, thus opening cysts or even abscesses 
He does not speak of large single mtrathoracic cysts 
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If, however, these pressure symptoms are present, and at 
the same time a tumor can be palpated m the neck just above 
the sternal notch or clavicle, and if above all it increases sud- 
denly on coughing or moves with swallowing, then the diag- 
nosis of an mtrathoracic goitre should be made If the symp- 
toms have developed very slowl}' - and if the tumor is soft and 
fluctuating, then a cyst of such an mtrathoracic goitre should 
be present 

In the case reported by Dittrich no tumor appeared in the 
neck, and during life the diagnosis was not made 

Hypertrophy of the thymus occurs during the earlier years 
of life In enlargement of the tracheobronchial lymph-glands 
there are usually other glands to be felt in the neck Aneurisms 
of the aorta give usually expansive pulsation, a thrill, and a 
double murmur They may push out the wall of the chest and 
be seen and felt to pulsate In absence of physical signs the 
shadow cast by the X-ray may be of service 

Malignant growths, whether they spring from the lymph- 
glands, mediastinal tissue, or thyroid gland abnormally placed, 
all cause by their rapid growth a correspondingly rapid evolu- 
tion of the symptoms related, in marked contrast to the slow 
unfolding of the symptoms of a cyst With ecchmococcus 
cysts and dermoid cysts, in the absence of a palpable tumor, 
the differentiation would be impossible Dermoids which have 
ruptured into a bronchus have been diagnosed by the coughing 
up of hair, and attacks of urticaria might make one think of 
an ecchmococcus cyst 10 

The sudden appearance of a swelling in the neck after 
coughing, the softness of the tumor, and the attacks of 
dyspnoea might lead to the diagnosis of an aerocele, that is her- 
nia of the mucosa of the trachea But aerocele should give the 
physical signs of a tumor filled with air, not watery fluid, 
nor should there be present the signs of a mediastinal tumor 
causing pressure 17 

Treatment — No attempt has been made m any of these 
large cysts to remove the cyst wall of the mtrathoracic portion 
Such an attempt would be hazardous 

Yet in the case reported by Dittrich, although the cyst was 
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In the majority of adult patients a catheter No 24 French 
is of the proper size, and exact estimations to determine the 
best size of cathetei to be selected (as described in my previous 
paper) aie unnecessary 

The animal expenments of Meltzer and Auer, and our own, 
have demonstrated that the anaesthesia is without danger 111 
dogs Every experimenter knows how easy it is to kill a 
dog with ether given by inhalation When the ether is given 
by intratracheal insufflation, however, it is impossible to kill 
llie animal, and die animals can be kept under the effects of 
the anaesthetic for many hours without danger Our experi- 
ences in the human being have also been very satisfactory, we 
have found that the patients stand the anaesthetic remarkably 
well They are never too deeply under die anaesthetic, in no 
instance did we observe a dilatation of the pupils as an evi- 
dence of too deep an anaesthesia From our experience thus 
far, it seems that it is impossible to give a patient too much ether 
by insufflation by means of our apparatus If the full amount 
of ether possible is insufflated, it means that more ether 
escapes by the side of the intratracheal tube and out of the 
larynx and mouth Complete relaxation is usually obtained 
■with 50 to 75 per cent of ether (according to the scale) 
The anaesthetizer must, however, be on the lookout that the 
patient does not begin to react unless full ether is used all of 
the time 

We have found diat the patient -who is beginning to react 
can very quickly be brought under full anaesthesia again by 
turning on full ether (100 per cent of the scale) and by rais- 
ing the pressure to 40 mm of mercury for a few moments 
In other words, if, duung the course of an operation, the 
patient begins to react, the ansesthetizer should turn the ether 
indicator to 100 per cent and raise the pressure (as indicated 
by the manometer) to 40 mm (by partially closing the outflow 
stopcock) 

In a similar manner, if one wants to awaken the patient 
more quickly, one should turn the indicator to zero so that a 
ether is excluded, and raise the pressure to 30 to 40 mm o 
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In previous papers I have reported upon the technic of 
insufflation anaesthesia, and have described a simple and easily 
portable apparatus for intratracheal insufflation m man. As 
it is important to fully understand this new method of anaes- 
thesia, whose great value for mtrathoracic surgery is un- 
doubted, I deem it of importance to report upon the additional 
experiences we have had with the method from the stand-point 
of the anaesthesia, and to leave to a later publication the ex- 
periences that I have had with the method m operations upon 
the thorax 

Up to the present time, we have anaesthetized almost ioo 
patients by the insufflation of air and ether, and we have made 
some observations which shall be briefly reported m what 
follows 

REGARDING THE TECHNIC OF INTRATRACHEAL INSUFFLATION 

The following remarks are supplementary to the detailed 
description of the technic given m the Annals of Surgery 
for February, 1911 

It is always advisable to anaesthetize the patient m the 
ordinary way by inhalation, before the intratracheal tube is 
introduced, because it is unpleasant for the patient to have 
the tube inserted into the trachea while he is conscious 
Besides, the beginning of insufflation of the air and ether 
mixture while the patient is conscious is almost certain to 
cause a good deal of spasmodic coughing It is also advisable 
to give the patient a small hypodermic injection of morphine 
before the operation, so as to dimmish the reflex irritability 
of the larynx 
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In a number of instances, operations which lasted two or 
more hours were performed under ether insufflation anaes- 
thesia. We have gained the impression that the patients are 
less apt to show symptoms of shock than those anaesthetized 
for long operations by ether inhalation, but our experience is 
still too small to allow of any definite statement in this regard 1 

Vomiting is certainly rare after ether anaesthesia by intra- 
tracheal insufflation, and we have never seen any patient vomit 
during the course of the anaesthesia. 

We have never seen any unpleasant after-effect from the 
anaesthesia None of the patients were hoarse or complained 
of laryngeal symptoms after the anaesthesia, nor did we thus 
far observe any pulmonary symptoms in our patients We 
have been suiprised and gratified to find that the larynx and 
trachea are very tolerant of the intratracheal tube, and that, 
after the anaesthesia, the patients had no symptoms which 
could be referred to the presence, for a considerable period 
of time, of a tube m their larynx and trachea 

THE VALUE OF THE METHOD OF ANAESTHESIA IN OTHER THAN 

THORACIC OPERATIONS 

As already mentioned, we shall report upon our experience 
with intratracheal insufflation in thoracic operations in the 
near future We have, however, found that insufflation anaes- 
thesia is valuable for many other operations 

The anaesthesia is very useful in operations upon the neck, 
such as thyroidectomy In the first place, the anaesthetizer is 
away from the field of operation More important, the opera- 
tor can manipulate the trachea as much as necessary without 
causing disturbance m breathing or interference with the 
anaesthesia Nor need he fear a sudden collapse of the trachea 
in the course of the removal of a large goitre , the presence of 
the tube in the tiachea will guard against such complications 


1 Dr C H Frazier suggested to me that this might be due to e 
retention of a small amount of COa in the blood, and thus might e 
m accord with Yandell Henderson’s theory of shock 
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mercury For ordinary insufflation anaesthesia, the pressure 
should not be over 20 mm In the course of an mtrathoracic 
operation, the pressure of the air and ether mixture, given 
when the chest cavity is open, must depend upon the amount 
of distention of the lung that is desired, and can be controlled 
by instructions from the operator Under ordinary circum- 
stances, a piessure of 20 mm will suffice to keep the lung 
moderately distended 

Up to the present time we have anaesthetized close on to 
100 patients by means of intratracheal insufflation Opera- 
tions of the most varied kind were performed on different parts 
of the body We have not seen a single untoward symptom 
dunng or after the anaesthesia During the anaesthesia, the 
color of the patient remains pink, the breathing is slow and 
very superficial, the pulse is slightly accelerated The rate of 
the pulse can often be controlled by the anaesthetizer, if the 
cardiac oscillations of the mercury column m the manometer 
are marked In about half of the patients, it has been possible 
to cause apncea by raising the pressure to 40 mm For prac- 
tical purposes this is, however, unnecessary 

We have had one patient 111 whom complete anaesthesia 
could not be obtained by the insufflation 

A young girl upon whom an interval appendicectomy was 
to be performed, was anaesthetized with ether m the ordinary 
way, and the intratracheal tube introduced Insufflation was 
then begun In spite of careful manipulations, it was found 
that it was impossible to cause sufficient relaxation o'f the 
abdominal muscles to permit of the necessary intra-abdominal 
manipulations The intratracheal tube was then removed, and 
the attempt made to cause complete relaxation by ether given 
by inhalation This also failed, and complete relaxation was 
only obtained when chloroform was given 

This patient was evidently refractory to ether, although it 
may have been that the intratracheal tube was too small, and 
therefore too much ether escaped by the side of the trachea 
Careful experimental investigations will have to show whether 
chloroform can be safely given by intratracheal insufflation 
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Progress in the surgical treatment of injury and disease 
of the spinal cord seems to make haste slowly and to be 
the subject of considerable argument and disagreement among 
those whom we may consider as authorities At one extreme 
is the opinion recently given by Estes 1 “ Early operation 
offers the only chance for life in a case of complete transverse 
lesion high up in the cord , it may not only preserve life, but 
also m a few cases restore some degree of usefulness to 
paralyzed parts when the lesion is from the middorsal region 
downwards ” On the other hand Spiller and Allen believe 
that a study of spinal cords removed in cases of fracture will 
induce a veiy skeptical attitude and doubt as to whether opera- 
tion is of much advantage and as to whether the chances 
would not be greater for the patient without it They believe 
that the only effect secondary degenerations could possibly 
have, would be to prevent recovery They do not believe that 
hemorrhages or oedema are imperative causes for operation 
Starr, however, believes that, “ if the cord is only partially 
injured, an operation may do good when it is evident that 
the symptoms are kept up by a permanent compression ' But 
he believes that, in the majority of cases, it is necessary to 
refuse operation because without evidence of pressure an 
operation can have no result, as the nervous symptoms are 
due to actual permanent destruction of spinal cord tissues in- 
capable of repair Murphy also states that, “ i n fractures with 

* Read before the Philadelphia Academy of Surgery, February 6 , I 9 n 

’Amer Jour Surg, 1910 , vol xxiv, p 34* 
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Insufflation anaesthesia should be very valuable in the 
operation of laryngectomy, but we have not yet had the occa- 
sion to perform a laryngectomy under insufflation anaesthesia. 

The method of anaesthesia is of great value in operations 
upon the tongue and mouth and m operations upon the superior 
and inferior maxilla where the buccal cavity or pharynx has 
to be widely opened There is no danger of aspiration of 
blood into the lungs, tamponade of the larynx is unnecessary 
No blood can run down into the trachea The current of air 
which is continually flowing upwards in the trachea by the side 
of the tube will blow out all of the blood which tends to run 
down into the larynx and trachea 

The anaesthesia should be useful m those operations in 
which the patient has to be placed flat on the abdomen Thus 
it should be advantageous m those operations upon the brain 
and spinal cord, such as bilateral suboccipital craniotomy and 
laminectomy, m which the patient has to be in the prone posi- 
tion and in which the giving of the ansesthesia is ordinarily 
difficult 
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existence of the condition" (Bailey) Many of the state- 
ments m favor of the state of concussion have been derived 
from the finding by the surgeon at operation of an apparently 
normal cord, but we now know that tremendous damage may 
be done to the cord, the white and gray matter being shaken 
up together and indistinguishable, or one driven like a wedge 
into the other, and yet no visible external change is discernible 
The comparison with a numbed and tingling nerve or with 
concussion of the brain is not a true one, as the surroundings 
of the cord are entirely different and the symptoms of its 
injury never transitory 

With tins brief and fragmentary mtioduction I wish to 
report the following cases I will greatly abridge the his- 
tories 

Case I — A man, aged twenty-five, was hit by a locomotive 
engine on July 4, 1910 He was picked up unconscious, and 
was sent to the Chester County Hospital In a few hours he 
regained consciousness, and it was noted that there was complete 
sensory and motor paralysis below the tenth dorsal segment 
The sphincters were paralyzed, but priapism was absent As no 
improvement was noted in 48 hours, the attending surgeon, Dr 
Woodward, asked me to assist m the performance of laminec- 
tomy I found the conditions as described and a depression m 
the back over the tenth dorsal vertebra We were afraid to 
attempt to elicit crepitus There were no tests for heat and cold 
sensation made The reflexes were absent 

Laminectomy was performed on July 6, 1910, under ether 
ansesthesia I found the posterior spinous process of the tenth 
dorsal vertebra fractured at its base, and the laminae of the same 
vertebra also fractured and the fragments driven m to the neural 
canal They were removed and some hemorrhage encountered 
external to the dura, which membrane seemed cedematous and 
thickened 

The posterior portion of the ninth vertebra was next re- 
moved and the dura opened The spinal fluid was under tension, 
and the cord appeared congested at the site of injury, but no 
other abnormality was noted There was no hemorrachis The 
dura was sutured with fine chromic catgut, the muscles and 
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division of the true cord, operation with suture of the cord is 
absolutely worthless, as functional regeneration of the column 
of giay matter never takes place ” 

All theoretical leasonmg, all experimental evidences, how- 
ever, seem to be set at naught by the repoited instances of 
recovery of more or less power after complete severance of 
the cord, m Harte and Stewart’s celebrated case, in those of 
Fowler, Briggs, and Sherris, and m two others recently re- 
poited by Estes Also m the cases of perforation by bullet 
lepoited by Pilcher, Pegram, and Haynes 

In the first case reported by Estes he made “ a complete 
section of a disintegrated cord, at the first lumbar vertebra, 
removed about three-quarters of an inch of the cord, squared 
the ends, and brought them together with sutures The man 
was considerably improved as regards trophic and sensory 
disturbances, but never regained the use of his lower limbs ” 
In the second case he resected more than half the thickness 
of the cord m the lower doisal legion at the level of the ninth 
and tenth dorsal, leaving the anterior column only intact, and 
drew the ends of the lateral and posterior columns together by 
suture Sensory and trophic paralysis improved almost im- 
mediately The patient finally recovered the use of the left 
lower extremity, the use of the flexors of the right extremity, 
and almost entirely the use of the sphincters. By the aid of a 
brace he can walk with comparative ease 

Such evidence is, of course, impossible to refute, but tak- 
ing all the evidence bearing upon cord suture, it seems highly 
improbable that such a procedure can be of any value Opera- 
tions for conditions depending simply upon compression of 
the cord, however, seem to offer sufficient encouragement to 
warrant operative interference m practically all cases 

Another phase of spinal cord injury is equally as interest- 
ing, namely, concussion, a term accepted by some and rej'ected 
by others Stacks of literature have been written about it, 
and many an expert witness has been paid a fee for testifying 
to its existence, but “ to the impartial observer the conviction 
must be inevitable that the weight of evidence is against the 
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A longitudinal incision was made over the last thoracic and the 
first three lumbar vertebrae The first lumbar vertebra was dis- 
torted and evidently the seat of an old fracture It projected 
into the neural canal The posterior portions of the first and 
second lumbar vertebrae were removed, the dura was opened, 
and a cystic condition found about the cord extending about one 
and one-half inches in length and immediately under the first 
vertebra The dura was adherent to the vertebra and the cord 
adherent to the dura After loosening the mtraneural adhesions, 
the spinal fluid began to flow freely from the upper portion of 
the canal The cord seemed to be intact, but was grayish in 
color, rather hard at its lowest portion, and the roots of the 
cauda equina were adherent Several of the roots were freed 
from adhesions to each (combed out) but this was not ex- 
tensively undertaken, as it was feared that they might be torn 
in the process The dura was then sutured with a continuous 
catgut suture and the muscle closed with chromic catgut A 
small rubber tube was inserted between the edges of the closed 
muscles and brought out on the back through a separate stab 
wound The skin was closed with silk 

Forty-eight hours later the drainage was removed, and at 
the end of a week the stitches were taken out of the skin, the 
wound had healed by first intention Seven days after the 
operation the patient’s condition seemed improved, there was no 
return of motor power, but the area of sensation had widened 
At the end of the second week the patient claimed that sensation 
had returned in a very slight degree over most of the foot and 
leg He was discharged from the hospital two weeks later in ■ 
the same condition 

If there is such a thing as concussion of the cord, then 
my first case represents such a condition, and perhaps the 
man would have recovered just as well without the operation 
If such does not exist, a simple contusion or the results of 
oedema were responsible for the paraplegia, and the removal 
of the compressing bone must have helped m the recovery In 
the second case, immediate operation was not performed, the 
arch of the vertebra continued to press on the cord, and who 
knows but what the hopeless result w r as caused or exaggerated 
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fascia with chromic catgut, and the skin with silk A small 
cigarette dram was placed between the muscles and removed in 
48 hours. Two days after the operation sensation began to 
improve and four days after operation motion began to appear 
On the fifth day control of the bladder was regained A bed- 
sore developed at the end of the first week and gave con- 
siderable trouble owing to the fear of infecting the wound 
He was sent to the County House at Embryville in the fall 
and I saw him on December 7, 1910 He had perfect restora- 
tion of sensation as far as I could determine, could walk with 
ease although a little stiffly, could rise from a chair without 
using the hands, and had perfect sphmctenc control His back 
was strong, and he would not wear the brace we had procured 

Case II — A man, aged thirty, was injured m December, 
1909, by a large rock falling on his back He experienced loss 
of motion and sensation m the lower limbs and loss of sphmctenc 
control He remained m a hospital three weeks and at his home 
seven months without improvement He was admitted to Dr 
Frazier’s service in the University Hospital, August 6, 1910 

On August 10, 1910, the patient was examined by Dr 
McConnell, who reported as follows “ The patient shows a 
complete paralysis of both lower extremities, no movement being 
made by either the thigh or leg muscles There is very marked 
toe-drop, with contracture of the flexor tendon and tendo achillis 
The palsy of the thigh muscles is flaccid with contraction of the 
extensors All reflex in the lower extremities is lost There 
is very marked atrophy, relatively more in the thighs than in the 
legs He has complete loss of sensation for touch and pain in 
both legs up to the head of the tibia on the inner side of the 
leg and in the thighs corresponding very closely to a line drawn 
from the great trochanter to the inner side of the knee and 
from here to the pubic spine This leaves an irregular triangular 
area m which sensation to touch and pain is preserved The 
posterior surface of the thigh between these two lines shows 
analgesia and anaesthesia, which extend over both buttocks as 
high as a line drawn from one great trochanter to the other 
This area of analgesia and anaesthesia involves the scrotum and 
the perineum, also the penis The cremasteric reflex is present 
on both sides ” 

Laminectomy, August 15, 1910, under gas-ether anaesthesia 
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present time should be less than io per cent m fractures 
below the middorsal region 

It may be of interest to recall that Stemmann has recently 
collected 20 cases of forcible reduction of cervical dislocations 
without laminectomy, with 12 recoveries 

Tumors of the Coid — Some 20 years ago the first suc- 
cessful extirpation of a spinal cord tumor was performed by 
Horsley 

In 1895 Starr analyzed 123 cases of spinal cord tumor, 
m 22 of which laminectomy was performed, with 50 per 
cent mortality and 6 recoveries In 1902 Collins collected 
70 cases recorded since Starr’s paper, with 30 operations and 
12 successful results In 1907 Oppenheim states that re- 
covery takes place in about 50 per cent of the cases presenting 
a typical clinical picture of extramedullary growth Last year 
Bailey reported 6 cases in which extirpation was attempted, 
with 3 recoveries, 1 doubtful case and 1 death, Hunt and 
Woolsey record 11 laminectomies with 1 operative death and 
4 successful cases out of 6 where the growth was extra- 
medullaiy In 1909 Oppenheim reported that he had obtained 
cures in 13 out of 25 patients with tumors in the spinal canal 

As soon as the diagnosis of tumor can be made with 
reasonable certainty an operation is indicated I am not sure 
but that if I had symptoms even suggestive of spinal cord 
tumor I would have an exploratory laminectomy performed 
In a case reported recently by Inglis, Klingman, and Balhn, 
an extramedullary glioma was removed quite early from a 
patient whose only symptom was sharp, circumscribed pam 
in the area supplied by the seventh thoracic nerve A com- 
plete recovery resulted Another interesting case with a fine 
result is reported by Moffitt and Sherman It is generally 
impossible to differentiate positively between the intramedul- 
lary and extramedullary growths clinically, as pam may c 
absent and dissociated anaesthesia present in extramedullary 
growths , the patient should be given the benefit of the dou t 
Bailey believes that the absence of anaesthesia contraindicates 
operation The operation is supposed to be hazardous, an 
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by the oigamzation of a cellular infiltrate caused by the com- 
pressing bone' 1 The neurologists who refer to the injury to 
the cord as having been done m the twinkling of an eye, and 
as beyond regeneration or help from the surgeon, speak from 
the experience of the fatal cases The literature contains many 
instances of more or less complete recovery after operation, 
especially those cases m which the compression is caused by 
fragments which have been driven forward into the neural 
canal 

A few years ago C E Black reported a collection of 552 
cases taken from the literature Of the cases opeiated on, 
49 2 per cent recovered and 40 per cent died , of those not 
operated on, 25 per cent recovered and 65 per cent died 
The fracture cases gave the following figures the mortality 
of operation 111 the cervical region was 71 per cent , without 
operation, 85 per cent , in the dorsal region 48 pei cent , 
without operation, 64 per cent , in the lumbar region, 26 
per cent , without, 50 per cent Many of these cases are old 
and before the technic of aseptic surgery reached its present 
perfection 

Even as long ago as 1898 Prewit tabulated 49 cases of 
gunshot wounds of the spine treated since the aseptic era 
Of this number 24 were operated on with 13 deaths, and 25 
were not operated on with 17 deaths Haynes collected the 
cases of gunshot inj'ury from the date of Prewit’s paper up 
to 1906 and found a mortality of 42 5 per cent in the operated 
cases and 69 25 per cent in those not operated on 

I believe that Bailey finds the true solution when he states 
that “ somewhere between the two extreme positions the wisest 
course lies ” In fractures and dislocations of the cervical 
and high dorsal regions operation should rarely be undertaken, 
unless there is evidence to show that comminution of the 
bones has occurred The X-ray should be employed, as pal- 
pation for crepitus is too dangerous In the lower dorsal, 
and especially m the dorsolumbar region, early operation 
offers a better chance for the restoration of function than 
the expectant plan The mortality of laminectomy at the 
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as far as about the third interspace Pm prick was normal in 
the light upper and lower limbs, was greatly impaired in left 
side of trunk, back and front, as high as the third interspace Pin 
puck was not so acute in left hand as in the right Tactile 
sensation was about normal everywhere 

Laminectomy, August 22, 1910, under gas-ether anaesthesia 
The incision was made over the fourth, fifth, and sixth cervical 
vertebrae to the bony surfaces of the posterior spines After 
cleaning oft the muscles the laminae of the fifth vertebra were 
removed and the dura exposed The bones were extremely thin 
The dura appeared normal, but pulsation was extremely faint 
It was opened and the coid found normal in appearance and 
free fiom adhesions Upon insinuating the Horsley separator 
upwards, a mass was felt just above the opening Accordingly, 
the fourth and fifth spines were removed and the laminae of the 
fourth vertebra rongeured away After opening the dura still 
further, a tumor was found on the anterolateral aspect of the 
cord, oval in shape, and about 1 5 cm in diameter The anterior 
and posterior roots of the fourth segment were tightly stretched 
ovei the tumor, and the roots of the fifth were pushed upon 
The cord itself was compressed and deviated to the left The 
tumor seemed to grow from the pia arachnoid and not from 
the dura The fourth root was gently pulled upwards on a blunt 
hook, and a slight incision made at the junction of the tumor 
with the cord, and the growth easily shelled out with the handle 
of a teaspoon Comparatively little bleeding was encountered 
and it was soon checked The dura, muscles, and skin were 
closed 111 the usual manner Microscopic examination of e 
tumoi revealed the appeal ance typical of endothelioma ie 
patient made a good operative recovery, and at the present time, 
six months’ aftei the operation, is alive and well and rapi y 
improving as regards function 

The following two cases are reported to complete the 
senes 

Cask IV— A Chinaman, aged forty, was referred by Dr 
McCarthy from his ward m the Philadelphia Hospital to ^ 
Frazier’s service, with symptoms of compression of the cor^ 
referable to the twelfth dorsal and first lumbar regions ugus 
14, 1908, I performed a laminectomy of the first, secon , an 
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the statistics of Krause are now being quoted m support of 
this statement He operated on 26 patients with 8 deaths 
But if we compare Hunt and Woolsey’s cases with only 10 
per cent mortality, the results seem better Elsberg believes 
that operations for tumors of the spinal cord in the cervical 
lCgion should be done in two stages, a small incision being 
made in the dura at the first operation through which the 
growth will extrude, thereby making it more easy of removal 
at a second operation 

Case III — A woman, aged fifty-six, was admitted to the 
University Hospital August 18, 1910, complaining of weakness 
m the right hand and right leg. She was referred to me by 
Dr D J McCarthy, and a more detailed report of the case 
will be made later 

More than two years ago the patient began to drag the lower 
limb, and shortly afterwards to weaken m the right upper limb 
After a period of rest and treatment, the weakness of the right 
upper and lower limbs seemed to entirely disappear In August, 
1909, the condition returned and had been gradually increasing 
until the present time In January, 1910, severe shooting pam 
was experienced, shooting from the right shoulder into the 
finger, which would feel as if drawn at times and the hand was 
numb The right hand and arm were slightly swollen and 
cyanotic and extremely weak 

All of the movements of the right arm were weak and the 
shoulder motion much impaired Passive motion was painful 
The right lower limb was also weak, especially of the ankle 
and toes, where the power was slight Patella reflex was prompt 
and exaggerated on the right side, but absent on the left Clonus 
absent, Babinski typical on the right and uncertain on the left 
The patient recognized the movements of the toes upwards and 
downwards on either side but made mistakes m locating the 
toe on either the right or left foot 

The sensation of heat and cold was normal m the right lower 
hmb, m the right upper limb, and also m the left upper limb, 
with the exception that heat and cold were perceived more 
distinctly m the right hand Ice water was felt as warmth in 
the entire left lower limb and left side of trunk, back and front, 
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In October, 1910, Jacobaeus, of Stockholm, published a 
brief note in the Muncliener mediznnsche Wochenschnft con- 
cerning the possibility of cystoscopic investigation of the 
serous cavities 1 According to his plan the abdominal cavity is 
punctured with a trocar, corresponding m size to a No 17 
Charnere catheter. Through this tube, which has a trap-door, 
filtered air is first pumped into the peritoneal cavity and then 
a Nitze cystoscope, corresponding in size to a No 14 Charnere, 
is inserted The cystoscope, too, has a trap-door to keep the 
air pumped into the peritoneal cavity from escaping 

By this method it was possible to subject to visual exam- 
ination the abdominal viscera in certain obscure conditions, 
111 which a large incision or one of sufficient size to permi 
the introduction of the hand was objected to by the pat 
and not considered desirable by the physician In other w 
Jacobaeus hoped to do for the general abdominal cavity 
is now an every-day occurrence as regards the a 
diagnose conditions by means of the cystoscope 

After some practice on the cadaver, Jacobaeus ma ® 
cal use of this instrument m 17 cases of ascites, t e . 
of procedure having been, first, to draw off the ui 
the trocar and then pump air in before inserting e 
scope In one case he di agnosed a metastatic no 

1 H C Jacobaeus Ueber die Moglichkeit die Zystosk<^ie^ ^ ^ 
suchung seroser Hohlungen anzmvenden, Munc i m e 
1910 
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third lumbar vertebra and found no tumor. September 4, 1908, 
1 again operated and removed the eleventh and twelfth dorsal 
laminae, and between these theie was considerable connective 
tissue, dense in consistency, and seeming to press upon or con- 
strict the coid It seemed to take origin from the intervertebral 
disc but was not cartilaginous It was cut away with scissors 
and the wound closed The patient recovered control of the 
bladder, and somewhat of sensation after operation, but never 
recovered the power to move the legs He died m the Philadelphia 
Hospital one year later Microscopic examination of the tissue 
removed showed no evidence of neoplasms, tuberculosis, nor 
syphilis 

Case V — A colored man, aged forty-five, also referred from 
Dr McCarthy’s ward m the Philadelphia Hospital to Dr 
Frazier’s service, had been operated upon previously in anothei 
hospital and his prostate removed It was said to have been 
carcinomatous He was suffering from a paraplegia and intense 
pam due to compression of the lower portion of the cord and 
loots I performed laminectomy, September, 1908, at the 
Philadelphia Hospital, and found much softening and disease 
of the third and fourth lumbar vertebra, but was not able 
exactly to ascertain whether there was pressure on the cord or 
not The muscles and the bones bled considerably during the 
operation, and twenty-four hours later the patient died from 
shock 

Cysts — Circumscribed spinal serous meningitis as a dis- 
tinct disease has been recognized since 1903, and a number 
of cases have been repoited since then Last November, in 
association with Dr T H Weisenberg, I reported 2 a case 
successfully operated on and discussed the condition This 
patient (Case VI) had the laminectomy performed on 
March 16, 1910, at which time a cyst was found at the level 
of the tenth dorsal vertebra At the present time the patient 
has entirely recovered from the symptoms of compression, 
is able to work as a stenographer, and to attend dances At 
the end of the day her back often feels tired and often aches, 
but relief is afforded by adhesive plaster stripping 
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the stomach out through the wound , made an incision in its an- 
tei 1 or wall, and inserted the cystosco pe directly into its cavity 
A stomach tube passed in through the mouth acts as a guide 
m this procedure and aids m a careful inspection of the whole 
gastric mucosa On withdrawing the cystoscopc, the wound 
in the stomach is closed in the usual way 

In certain cases of early carcinoma of the stomach, th-s 
method of examination may prove of some value Likewise, 
the presence of an obscure ulcer may be thus disclosed and 
submitted to the pioper treatment In cases of ordinary ex- 
ploratory operation for carcinoma, before having recourse to 
the usual large incision, the cymoscope introduced through a 
very small and lelatively unimportant incision, possibly made 
with cocaine, may icveal general metastases or a secondary 
nodule in the liver, thus rendering further procedures unneces- 
sary and saving the patient a rather prolonged convalescence 
In oilier obscure conditions of the upper abdomen, — possibly 
the abdomen in general, — the diagnosis might be cleared up 
by this simple method Its field of usefulness also might in 
the future be extended to the thorax, though this is a develop- 
ment which we ourselves have only in mind 

Through the couitesy of Dr W S Halsted, w r e were first 
enabled to try our method clinically The patient was a man 
who had been deeply jaundiced for some time, and in whose 
abdomen a maikedly distended gall-bladder could be palpated 
In the upper right epigastrium the tube was inserted, coming 
down first upon the omentum This was shoved aside and by 
dipping the outer end of the cystoscope on the abdominal wall 
the distal end was easily manipulated until it came up against 
the distended gall-bladder This was inspected carefully on 
all sides and down to its neck There were no adhesions an 
no abnormalities Following this in the manner describe 
above, the parietal peritoneum was brought into view, ant 
then the wdiole surface of the hvei was inspected No nodu es 
were discovered The tube was then withdrawn and the m 
cision enlarged for the usual exploratory laparotomy, where 
upon a carcinoma of the head of the pancreas was found 16 



ORGANOSCOPY 


765 

liver, 111 another carcinoma of the stomach, and in still an- 
other a general carcinosis of the intestines He also used the 
method twice in the pleural cavity, but could make out nothing 
definite 

Early m 1910 a similar idea had occurred to us, and in 
April of the same year, we started some experimental work 
in the Hunterian laboratory to decide as to the feasibility of the 
idea Its possible worth soon became apparent, and we have 
now evolved the following method of procedure 

An ordinary proctoscope of one-half inch bore, the distal 
end of which is blunted by means of a metal collar, serves as 
the cystoscope An electric headlight furnishes illumination 
Through an incision made m the epigastrium of sufficient size 
to accommodate the instrument, the tube is inserted (without 
obturator) until its blunted end comes down on the anterior 
wall of the stomach The normal pentomtic fluid will allow 
the tube to gently glide from place to place, and first the lesser, 
then the greater, curvature can be thoroughly inspected Fol- 
lowing this, the gall-bladder can be easily located and viewed, 
together with the underlying surface of the liver On with- 
drawing the tube a little until the distal end is again just over 
the stomach, its outer end is tilted almost flat on the outer 
abdominal wall until the parietal peritoneum comes into view 
By inserting the tube further m then and sweeping it around, 
always keeping the parietal peritoneum in view, the abdominal 
cavity can be inspected with surprising freedom The omen- 
tum natuially precludes a good view of the intestines, unless, 
as is sometimes possible, one can shove it aside or get under it, 
but the tube can without difficulty be swept over the whole 
upper surface of the liver, so that this and the overlying dia- 
phragm can be brought into view There is always the possi- 
bility of encountering adhesions, and it is on this account 
that the obturator is dispensed with, because when seen they 
aie easily avoided, the involved area being inspected on all 
sides 

In addition to this, acting on the theory that nothing defi- 
nite has been found in a given case we have dravn a part of 
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Though chionic pancreatitis was recognized post mortem 
many years ago, it was not found in the living until 1891, 
when Robson 1 observed the enlarged pancreas while doing a 
cholecystotomy His first cases were mistaken for malig- 
nancy, but recovery showed the condition in its true light 
In 1892 he was able to demonstrate the nature of the enlarge- 
ment by microscopic examination The development of sur- 
gery of the bile passages has led to much of our present knowl- 
edge about pancreatitis, as it is found frequently at operations 
for gall-stones 

The importance of chronic inflammation of the pancreas as 
a complication of gall-stone disease has been emphasized by a 
number of investigators W J Mayo, 2 m calling attention 
to pancreatitis resulting from gall-stone disease, reported 
that he had found the pancreas involved 141 times in 2200 
operations on the gall-bladder and biliary passages Of all 
pancreatic diseases operated by Mayo, 81 per cent were due 
to or accompanied by gall-stones ” Most observations regard- 
ing chronic disease of the pancreas have been made by opera 
tors intei ested m liver surgery, and operations have usually 
not been undertaken until biliary disease, if it were not the 
cause of the pancreatitis, had become a complication of it 
Though it is a well-established fact that disease of the bi e 
passages is the most common cause of pancreatitis, it is so 
true that the pancreas is sometimes the point of origin of is 
ease, and through its anatomic relation with the common uc 
produces jaundice and other biliary disorders It is signihcan 
that m Robson’s first cases of chronic panel eatitis, J aun lce 
768 
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cystoscope findings as legal ds the gall-bladder and liver weie 
corroborated, in other woids theie weie no metastases Ob- 
viously, a structure lying as deeply as the pancreas could not 
be inspected 

In a second case, that of Dr William A Fishei, Jr, the 
cystoscope was brought into use m order to rule out, if pos- 
sible, the presence of a gastric ulcer This we succeeded in 
doing, the case proving to be one of chronic appendicitis 
Though it is hardly possible to decide as to the merits of 
any piocedure by two clinical cases, we feel that the results 
obtained in these cases were sufficiently encouraging to warrant 
a furthei trial 
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ably involving the gall-bladder or probably involving the appen- 
dix Almost eveiy operation upon the pancreas now recorded 
was done as a result of undertaking an operation upon some 
other organ through a mistaken diagnosis Excepting the 
drainage of cysts, surgical manipulation of the pancreas is very 
unusual 

The thorough and convincing experiments of Senn 4 made 
in 1886 seem to be forgotten by surgeons of to-day His ex- 
periments were pel formed on healthy dogs and cats, and the 
observations he made hold good in the human subject We 
have confused the baneful action of pancreatic secretion in 
acute hemorrhagic pancreatitis accompanied by fat necrosis, 
with its action at other times Senn showed that subcutaneous 


crushing or comminution of the pancreas, followed by an 
escape of its secretion, is not a fatal or even a dangerous 
accident, when the gland is otherwise normal 

In a great measure our timidity in dealing with the pan- 
creas is due to erroneous deductions In 1903 Von Mikulicz- 
Radecki, 6 in an article which was generally accepted as the 
last word m surgery of the pancreas, said “ When we seek 


the cause of the tardy development of the surgery of the pan- 
creas, we find we can ascribe it principally to three general 
reasons, which we must consider carefully, as they show us that 
which we may expect from this branch of surgery in the 
future ” The reasons given by him are as follows (1) The 
topographical relations of the organ (2) The difficulty in 
diagnosis (3) The operation, so far as it includes the organ 


itself, is much more dangerous than an operation upon any 
other abdominal organ Hemorrhage is difficult to control 
Necrosis is caused by deep sutures In spite of deep an 
heavy ligatures en masse, blood and pancreatic secretions 
ooze into the peritoneal cavity, preventing the formation 0 
peritoneal adhesions Secondary hemorrhage is apt to occur 
There is great danger of fat necrosis, due to the special secre 
tion of the gland leaking from the injured parenchyma 

In our own case which we shall shortly report, we un er 
took the operation in a spirit of desperation, and then quiet y 
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was present and the opeiations were made upon a diagnosis 
of stones in the common duct, but no stones were found. An 
investigation of a considerable number of cases of chronic 
pancreatitis, both with and without pancreatic calculi, resulting 
in death and followed by autopsy, shows that 50 per cent, had 
never been jaundiced, and in only 15 per cent was the pres- 
ence of gall-stones noted Thus it is seen that while chole- 
cystitis with gall-stones frequently causes chronic panel eatitis, 
it often arises from causes independent of the biliary system. 

At present the treatment of chronic pancreatitis consists in 
drainage of the gall-bladder, either by cholecystostomy or by 
cholecystenterostomy This, no doubt, cures the majority of 
cases brought to the operating table, as most of them come to 
operation for gall-bladder disease, the relief of which either 
removes the cause of the pancreatitis or by some effect on the 
hepatogastropancieatic system aids a restitution to normal 
The mere subverting of the bile stream will sometimes fail to 
cure a pancreatitis, especially one which has arisen from some 
cause within the pancreas, and in which jaundice, if present, 
has been produced late in the progress of the pancreatitis by 
pressure of the swollen gland upon the common duct In pan- 
creatitis due to the presence of calculi in the duct of the gland 
or in its parenchyma, the inadequacy of gall-bladder drainage 
is evident 

Our knowledge regarding chronic pancreatitis, aside from 
those cases associated with biliary disturbance, is very meagre 
This is due to the fact that the pancreas probably produces 
fewer and milder symptoms for the same degree of disease 
than does any other organ in the body In 1882 Pepper* 1 
wrote • “ It is unfortunate to have much to say, and yet to have 
no intelligible language in which to express it This is some- 
what the lot of the pancreas ” 

Not until operators come to consider the pancreas a field 
for successful -work, will the confusion that now exists regard- 
ing its diseases be dispelled We must operate just -as freely 
for obscure disease in the upper abdomen probably involving 
the pancreas as we operated a few 7 years ago for disease prob- 
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operative accidents, this we think true to the extent that m 
chiomc pancreatitis there is a great pioduction of connective 
tissue However, as a microscopic examination of the portion 
of panel eas lemoved in this case shows the presence of much 
normal gland structuie, we may consider this case open to the 
accidents peculiar to pancreatic tissue The presence of con- 
nective tissue found m chronic pancreatitis makes the gland 
much easier to handle than it is in other conditions, it is not 
so readily torn, stitches hold better We might expect bleeding 
after incision to be worse, as it is in othei sclerotic organs, the 
tonsils for example 

I desire to report the following case It is the first case 
on record in which pancreatostomy has been performed for 
chronic panel eatitis and is the seventh case operated for 
pancreatic stone 

February 14, 1910, I was asked by Dr W F Holman of 
Clarks Hill, Indiana, to examine a lady, supposed to be suffer- 
ing from some disease of the stomach, probably malignant 
She had been under lus care for two months The patient was 
twenty-two years old, five feet six inches tall, and weighed 
1 18 pounds She was emaciated and very anaemic There was 
no jaundice, the sclera were clear Her face was peculiar y 
marked with curved lines, the concavity of which was opposite 
the oral cleft on each side — such lines as the older clinicians 
considered indicative of chronic gastro-mtestmal disease 

Family Histoiy — Father living Mother died of tubercu 
losis of the bowels at forty-four Two brothers living, two 
brothers and two sisters died in infancy, one brother ie 
twenty-three from obstruction of the bowels 

Past Histoiy— She has had no serious illness, such * 
typhoid or malaria, never had mumps As far bade as s e ca 
remember, from the time she was a little girl at schoo , s 
had been frail and has had occasional vomiting spe s 
would be free from these' attacks for six months or on ’ 
when they would return for a short while In September, 
she had a severe attack, vomiting every few days, losing 
weight, and becoming very pale At that time she was r ^ 
by a physician for “ stomach trouble ” She had attac s 0 
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awaited the patient’s ceitam death afterward from some of 
the causes just given This probably represents the state of 
mmd m which most surgeons would be found should it sud- 
denly become necessaiy that an extensive operation be made 
upon the pancreas 

Though the observations of Von Mikulicz-Radecki were 
based upon a large number of cases, 60 m all, 30 of them were 
gastrectomies for cancer, and as the pancreas was involved 
m the cancerous process, they were counted as cases of pan- 
creatic surgery It was taken for granted that an increased 
death-rate after gastrectomy with injury of the pancreas from 
freeing adhesions was due to the pancreatic involvement The 
remaining 30 cases of Von Mikulicz-Radecki included 10 pan- 
creatic cysts, 15 malignant growths, 1 contusion with hsema- 
tcma, 3 cases of pancreatic tumor, and 1 case of chronic pan- 
creatitis It is possible that observations based upon such 
cases as are reported by Von Mikulicz-Radecki may not be 
applicable to chronic pancreatitis Undoubtedly, certain con- 
ditions such as fat necrosis and uncontrollable hemorrhage, 
present in one pancreatic disease, are not to be found m all 
pancreatic affections, and while we may have to meet these 
difficulties, we may learn when to expect them and how to 
avoid them Let us hope that in chronic pancreatitis we may 
prove to have exemption from all the dire results that are said 
to accompany surgical interference in other pancreatic 
disorders 

In our limited experience, the chronically inflamed pancreas 
can be cut, sewed, and worked upon as safely as can any 
other organ of the body as regards the organ itself It is true 
that the topographic relations of the pancreas make it difficult 
to reach, and that a diagnosis is not easy In chronic pan- 
creatitis we have not found hemorrhage difficult to control 
We have not found necrosis caused by sutures properly placed 
v We have not been troubled with oozing secretions preventing 
peritoneal adhesions We have seen no second ary hemor- 
rhage, no fat necrosis It may be urged that some change due 
to the diseased condition has protected our patient from these 
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for closer observation Taking advantage of an attack of her 
pain, I again catheterized her ureters, but over a period of one- 
half hour obtained no urine from the left ureter That led me 
to suspect an intermittent hydronephrosis I then passed leaded 
bougies into the ureters and had radiograms made of both 
kidneys The radiograms were poorly made, and it was neces- 
sary to repeat the experiment The second plates were poor 
also, but seemed to show a variation in the pelvis of the left 
kidney as indicated by the direction of the shadow cast by the 
upper portion of the bougie I measured the capacity of the 
pelves by injecting them, but found them equal and normal 
It was decided to make an exploratory operation, first exposing 
the left kidney 

0 potation — Drs Holman and Strickland assisted in the 
operation Having catheterized the left ureter that I might 
know whether or not it was patent throughout by finding the 
catheter in the pelvis of the kidney, I made a lumbar incision 
and exposed the left kidney The ureteral catheter had reached 
the highest point of the kidney pelvis The pelvis was normal 
The kidney had the appearance of being involved in a surround- 
ing inflammatory process It was decided that the kidney 
could not be the cause of the patient’s condition, and further 
exploration through the lumbar incision was begun Directly 
m relation with the kidney was a peculiar, pointed object, which 
felt like a bag of fine sand It was about the size and shape 
of a moderately distended gall-bladder It occupied the anatomic 
position of the tail of the pancreas, and was recognize d as such 
The kidney was replaced and the wound closed, a drainage tube 
being placed as usual after disturbing the kidney 

The patient was turned on her back, and remained on the 
elevating sand pillow used for exposing the kidney A vertic 
incision four inches long was then made above the umbilicus 
slightly to the left of the median line The gall-bladder an 
bile ducts were carefully examined and found to be norma 
The stomach was normal There were no adhesions 

The colon was lifted, and a suitable place being chosen, a 
rent was made m the mesocolon, which, except for being arger, 
was like the opening for a gastro-enterostomy The pancreas 
was enlarged symmetrically The head was as large as a 
man’s clenched fist, and the body was the size and shape o 
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centring on the left side just under the ribs, and was tender 
there constantly From September, 1909, until I saw her m 
February, 1910, she suffered continually She never had 
diarrhoea. Her stools had never attracted attention from any 
peculiarity such as free fat Any slight exertion, such as sweep- 
ing or lifting, would bring on a paroxysm of pain Pam always 
started in the left side on a level with the left kidney and 
slightly toward the median line, then passed around her waist, 
“ making a circle around her,” and down the left ureter A 
drink of water excited this pam as quickly as the water reached 
the stomach She obtained relief best by lying on her back 
or on the left side Her favorite position was obtained by 
placing several chairs together so that she could lie on her 
back with her feet resting on the top of one of the chairs Her 
menstrual function was established at thirteen, and had always 
been normal except for short periods of amenorrhcea when she 
was ansemic from her chronic affection 

Examination — The thoracic organs were found to be normal 
The abdomen was symmetrical, and there was no evidence of 
any muscular restriction on respiration The lumbar regions 
were symmetrical Light palpation elicited no rigidity or 
heightened cutaneous reflex over any part of the abdomen 
Heavy palpation revealed a very tender point accurately defined 
just under the junction of the left midclavicular line and the 
confluent costal cartilages The tenderness subsided as the 
pylorus was approached, and the liver and gall-bladder were 
not tender in the least There was marked tenderness along 
the course of the left ureter The appendix was not tender 
There was a tender spot to the left of the tenth and eleventh 
dorsal spines Bimanual palpation below the left kidney revealed 
tenderness but no ptosis 

JThe patient’s unne was examined and proved to be free 
from sugar and albumin, but filled with cells of different kinds, 
including pus As she complained of bladder symptoms, I went 
to her home and cathetenzed her ureters In the specimens 
obtained direct from the kidneys nothing of note was found 
except red blood-cells, which were attributable to the trauma 
of passing the ureteral catheters The Cammidge test v.as not 
made 

March 14, 1910, she was brought to the Methodist Hospital 
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the pancreas to separate it from the small intestines, this dram 
was bi ought out of the wound The abdominal wound was then 
closed The pancreas was brought out of the lower angle of 
the incision and was stitched to the deep muscular aponeurosis 
to keep it from withdrawing into the abdomen before becoming 
adherent There projected at least one-half inch of pancreas 
beyond the skin, and out of the summit of the pancreatic tissue 
the drainage tube extended (Fig 4) An ordinary rubber 
condom was tied over the end of the drainage tube 

Before the operation the patient’s pulse ranged from 54 to 
80 , usually it was below 60, seemingly as a result of her disease 
Her temperature was never above 99 0 Immediately after the 
operation, the patient's pulse was 120 Within 48 hours it had 
gradually dropped to 76 The highest post-operative tempera- 
ture was ioo°. The temperature reached normal at the end of 
three days 

Pancreatic fluid began to flow from the drainage tube at 
once This ivas collected and measured The largest amount 
passed in 24 hours was 25 ounces and 6 drachms The usual 
amount for the first two weeks was 24 ounces in 24 hours 
After two weeks, this amount had become reduced to 18 ounces 
At the end of the third week it was 6 ounces in 24 hours This 
decrease was not due to a decrease in the secretion, but to the 
fact that as the pancreatitis subsided and the swelling of the 
gland became reduced, a gi eater portion was allowed to escape 
by the normal way At the present time, drainage is from 2 
to 8 ounces in 24 hours, according to circumstances The tube 
was protruded through a cotton-filled pad, and no fluid reache 
the skin , except once or twice when a poorly tied tape allowe 
escape of fluid from the container, the skin has not been excon 
ated This method of collecting the fluid in a condom ( 5 ) 
is excellent to pi event soiling the skin It was originate y 
Dr G J Cook of Indianapolis for collecting bile after chole- 
cystostomy The patient, who is a very intelligent l ac b r > lV ^ 
200 miles away in a neighboring State, and cares for the rain 
age herself , 

Within three months after the operation she had 
20 pounds , at the present time she weighs 148 poun s 
old attacks have never recurred She is able to ride orse a 
and to enjoy all the pleasures of life She states t a 
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man’s wrist. It gave the same sensation to the touch over its 
entire extent as of a bag filled with sand I decided to explore 
the mam pancreatic duct, and since it was apparent that the 
stony deposits m the parenchyma could not be removed, to 
attempt direct drainage In order to accomplish this success- 
fully, it seemed necessary to have a channel of pancreatic tissue 
leading out of the abdomen for carrying the gland secretion 
Tearing through the posterior wall of the lesser cavity, I seized 
the tail of the pancreas, and making gentle traction, began to 
enucleate it just as if it were a pyosalpmx covered with 
adhesions It was a comparatively easy task to free the pancreas 
until the superior mesenteric artery was reached. As this 
enabled me to bring the tail out of the abdominal cavity easily 
(Fig. i), I did not attempt to disturb it further. Sponges were 
placed m its bed to arrest hemorrhage, which was not at all 
alarming, the pancreatic branches of the splenic artery were 
not ligatured. I then split the pancreas in the middle line along 
about two-thirds of its length, after having protected the 
operative field with sponges This opened the dilated duct of 
Wirsung, which was found to be filled with small faceted stones 
along its entire length The stones, excepting those in the head 
of the gland, were removed A small portion was excised from 
the middle of the gland for microscopic study 

A drainage tube made from a portion of a 16 F red, soft 
rubber catheter was laid in the duct of Wirsung and allowed to 
extend beyond the tail of the pancreas for several inches The 
gland was then closed around it carefully with a continuous 
suture of No i chromic catgut (Fig 2) Each suture included 
a fair amount of gland tissue No effort was made to close the 
edges of the duct separately No deep buried stitches were 
placed m the pancreas. In sewing the gland, care was exercised 
to have the continuity of the outer surface accurate, points of 
imperfect coaptation were reinforced by single stitches In 
places where the duct was not large enough to include the drain- 
age tube, the gland substance was united over the tube. 

The opening in the mesocolon was carefully closed and 
stitched to the pancreas to prevent hernia into the lesser peri- 
toneal cavity The great omentum was used to cover the suture 
hne in the pancreas above, being folded under the colon parallel 
with the mesocolon (Fig 3) A gauze dram was placed belov. 
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lie just beneath the capsule of the gland probably reached this position 
by producing a pressure necrosis of the overlying parenchyma 

Pathological Diagnosis — Multiple calculi of the pancreatic ducts asso- 
ciated with a marked degree of chronic interstitial pancreatitis, chiefly of 
the interlobular type It is impossible to state which of these two 
conditions (calculi or interstitial pancreatitis) is the primary condition 

I desire to point out certain facts based upon this case and 
a study of a number of cases of chronic pancreatitis due to 
calculus, 111 the literature The state of emaciation in which 
the patient was presented is always found in chronic pan- 
creatitis of long duration In our opinion this is due, not so 
much to the absence of pancreatic fluid from the intestinal 
juices, as to the disturbance of function of all the digestive 
organs through their close nervous association Pain is fre- 
quently felt in the left side The pancreas is in direct relation 
with the left kidney and its pelvis The patients’ symptoms 
along the left ureter were no doubt due to this fact Failure 
to get urine when the left ureter was cathetenzed during an 
attack of pam was probably due to a suspension of the function 
of the left kidney on account of its relation to the pancreas, 
which was at that time acutely disturbed The fact that in 
the tissue removed the islands of Langerhans are seen to be 
well preserved and that no sugar was found in the urine, 
agrees with Opie's theory regarding the cause of pancreatic 
glycosuria It has been established by Opie 0 that pancreatic 
glycosuria is due to a destruction of the islands of Langer- 
hans Glycosuria therefore is not present in chronic pan- 
creatitis until late in the course of the disease or during a 
severe and acute exacerbation 

A complete stoppage of pancreatic fluid had not occurred 
in this case, and there was no disturbance of the flow of bile, 
so that changes in the faeces were not noticeable A hemor- 
rhagic tendency was not present m this case Some observers 
have attributed a hemorrhagic tendency to chronic pancreatitis 
when it should have been ascribed to a complicating cholaemia 

Though we propose to extend the operation just describe 
to the treatment of all cases of chronic pancreatitis not re 
lieved by gall-bladder drainage, it is particularly chronic pan 
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health is better than at any time for seveial years By an 
artful arrangement of her clothing, and by having the drain- 
age tube very short, she dresses and mingles socially among 
those who know nothing of her affection 
Pathological report by Dr Jewett V Reed 

Examination of Gioss Specimen — This consisted of a small wedge 
of pancreatic tissue, somewhat firmer in consistency than normal, and 
showing beneath the capsule of the gland numerous, fine, hard, white 
bodies about 5 mm m diameter Upon cutting the membrane over these 
bodies, they were easily removed and were found to be calcareous de- 
posits Over the cut surface of the specimen the finer ducts of the gland 
were considerably dilated, and contained numerous fine calculi which 
could be easily removed •with a needle The specimen was hardened 
m formaldehyde and divided into two portions, one of these was put 
through a process of decalcification in order to remove the calculi, the 
other was simply imbedded after hardening Both of these were sec- 
tioned and stained with hsematoxylin and eosm Sections from the decalci- 
fied section showed practically the same changes as in the one untreated 
by this process but less distinct on account of the action of the acid 

The following microscopic report was taken from the specimen 
which had not been subjected to the decalcifying process On cutting 
the sections from this block of tissue, many exceedingly fine, hard 
granules were encountered by the edge of the knife 

Micioscopic Examination — Under the low power the sections show 
a great preponderance of connective tissue over the parenchyma This 
connective tissue has all the appearance of scar tissue in different stages 
of development In some regions it is composed of old connective tissue 
with very few cells In other regions, numerous blood-vessels and 
young connective-tissue cells are present The greater part of this con- 
nective tissue is interlobular Within this connective tissue dilated acini 
are seen, which are, in the main, devoid of mucous membrane lining, and 
about which there is a fairly'' active but chronic type of inflammation In 
a small area of the section the connective tissue is distinctly intralobular 
It shows a fairly active though chronic type of inflammation, and is asso- 
ciated with a somewhat dilated acinus, which, however, still contains a 
mucous membrane lining 

The true parench}ma of the gland is m the greater part arranged 
m definite lobules, and is practically normal in appearance, except in 
those few areas where there is an intralobular cirrhosis A few islands 
of Langcrhans, practical!} normal m appearance, are seen within the 
sections Some of these he within the secreting lobule, and others arc 
isolated and he within the connective-tissue overgrowth 

The general appearance of this specimen shows that it consists of 
multiple calculi of the pancreas l}ing in the finest acini of the gland and 
extending to the larger ducts There is no evidence that these he in or 
adjacent to the true secreting cells of the pancreas Those calculi that 
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condition I am pleased to call parenchymatous calculosis 
Ziegler 7 says of this condition “ Small concretions are some- 
times diffused in the form of sandy grains throughout the 
gland substance ” This must not be confused with those cases 
111 which the main ducts are lined with calcareous material 
without the formation of calculi, designated by Robson 8 as 
pancreolithic catarrh Recognition of the type of calculosis 
at operation is important, as upon that depends the nature 
of the operative measures necessary When stones are found 
only m the ducts of Wnsung and Santorini, they can be re- 
moved by panel eatotomy, as has been done by Moynihan 8 and 
by Robson 1 If, however, we have calcareous particles also 
m the small ducts and in the acini, to remove all of them is 
impossible In that case we can only remove those stones in 
the main duct and establish permanent drainage by pancrea- 
tostomy, both to obtain the effect of the drainage on the 
inflammation always present, and also to be able to control 
the obstruction of the ducts by new stones that are sure to form 
Upon reviewing the operations done for stone in the 
pancreas, ive find on record six cases reported by Gould , 10 
Allen , 11 Dalziel , 12 Moynihan , 0 Robson , 1 and Ruth 13 Of these, 
four recovered, though one in whom simple pancreatotomy was 
done has since had return of symptoms A bad result is 
most apt to occur from failure to get all the stones and to 
completely relieve the obstiuction It is plain that direct 
drainage by bunging the tail of the pancreas out and estab- 
lishing a panel eatostomy is indicated m those cases where 
stones are found in the pancreas, unless only a few stones are 


present and their removal is feasible 

Owing to the rarity of this condition, one may not expect 
to be called upon to do tins operation many times However, 
an established technic for dealing with chronic pancreatitis anc 
pancreatic lithiasis will encourage the performance of explora 
toiy laparotomy in suspected cases of pancreatic disease an 
will assist in dealing with those unlooked-for conditions met 


on the operating table 

Pancreatostomy may also be used to prolong life m cases 
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creatitis accompanied by stone formation in the pancreatic 
ducts that we wish to consider at present 

Pancreatic lithiasis has been recognized since Graaf reported 
the first case in i 6 yi For many years it was the only condi- 
tion in which chronic pancreatitis was known It has not 
been successfully produced m animal experimentation, but its 
generally accepted cause is a catarrhal inflammation of the 
ducts and stagnation of secretion Calculi are most often 
found m the duct of Wirsung and range m size from a millet 
seed to a walnut The stones removed m Ruth’s case weighed 
280 grams 

In some cases a single stone the size of a bean may lodge 
so as to produce complete obstruction at the duodenal orifice 
of the pancreatic duct This is followed by violent symptoms, 
an acute inflammation of the pancreas, glycosuria, and death 
111 a few days from fatty degeneiation A review of a large 
number of carefully reported cases shows that this is the un- 
usual type Owing to the shape of the stone and the ability 
of the duct to expand, complete obstruction very rarely occurs 
A pai tial obstruction, the most common condition, brings about 
a pathologic process extending over several years, during which 
time symptoms of greater or less severity are present The 
inflammation first causes a considerable enlargement of the 
gland, which finally begins to contract and gets smaller and 
smaller, until at autopsy the pancreas may be only a thin 
covering to a dilated duct filled with stones In pai tial obstruc- 
tion the patient’s condition takes a slow, chronic course, charac- 
terized by emaciation Sometimes he is reduced almost to 
a skeleton, or before reaching this stage of extreme emaciation, 
death occurs from pulmonary tuberculosis and diabetes Let 
me repeat that m chronic pancreatitis, diabetes ahva3 r s indi- 
cates either an advanced stage with destruction of the gland 
or an acute exacerbation of severe degree 

In a large number of cases stone formation is not confined 
to the ducts of Santonm and Wirsung The dilatation of the 
main ducts extends along the smaller tributaries, and we find 
calcareous particles deposited even in the finest acini This 
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obtains and no senous injury is added to the presence of the 
fluid 

Repoits of death from chronic pancreatitis, both with and 
without pancreatic calculi, are not at all uncommon in medical 
literature Invariably the cases were under observation over 
an extended period of time, and an approximate diagnosis 
was often made during life. It is our hope that the success 
of this operation may stimulate others to operate on those 
cases which heretofore have been considered beyond relief 
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of complete obstruction of the main duct from neoplasms 
A dilated duct is not necessaiy for this operation, though it 
is present in most cases of obstruction at the duodenal orifice 
of Wirsung’s duct My experience pioves that if a trench 
is cut m the gland, the bottom of which reaches and opens the 
duct, drainage is safely obtained if a tube is placed m the 
bottom of the trench and the gland substance closed around it 
The fact that healing can occur between cut surfaces of the 
pancreas m the presence of its own secretion is established 
To the excellent experimental work on pancreato-enteros- 
tomy of Robert C. Coffey 14 I am indebted for the impetus to 
perfoim pancreatostomy One of the deductions made by 
Senn in his experiments on the pancreas was that complete 
section of the pancreatic duct results uniformly m obliteration 
of the duct at the site of section For that reason I would 
prefer pancreatostomy, so that the duct can be kept patent, 
instead of pancreato-enterostomy as proposed by Coffey This 
is especially necessary in the presence of hthiasis, where stones 
are frequently escaping and where without assistance, such as 
probing, the duct might become occluded anew 

The pancreas may be approached through the mesogas- 
trium, through the gastrocolic omentum between the greater 
curvature of the stomach and the colon, and through the meso- 
colon In my case I chose to operate through the mesocolon 
Several repetitions of this operation, on the cadaver, have 
convinced me that the route through the mesocolon is prefer- 
able It affords sufficient room for manipulation 111 the lessei 
cavity It permits fixation of the pancreas in the lower angle 
of the wound, thus favoring drainage If the pancreas is 
brought through between the stomach and the colon (Fig 6), 
the greater curvature of the stomach, which normally varies 
much m its position at different times, would be fixed The 
gastrocolic route possesses the sole advantage of permitting 
better exposure of the pancreas during operation At an- 
other operation I would dispense with the gauze drainage 
around the pancreas, depending upon careful sewing and the 
fact that the tissues can dispose of pancreatic secretion if asepsis 
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pecting to find associated with, a given symptom complex a 
constant, or even a chaiacteristically predominating, paren- 
chymatous lesion Rokitansky’s acute yellow atrophy seems 
to have survived criticism, as do the various types of syphilitic 
cirrhosis But there is leason for the belief that even these 
types are not so sharply differentiated as had once been 
supposed. 

In view of these facts there is no ground for the hasty 
assumption that new diseases have been established by finding 
“ hitherto undescribed ” hepatic changes 

The present cases, though associated with unusual lesions 
in the live r, are reported because of their clinical importance. 
They are examples of an uncommon disease and are of a 
good deal of diagnostic interest 

Case I — Weakness and loss of appetite , with vague abdom- 
inal pains for two years, jaundice and cough for three weeks, 
diurnal and bidaily chills (97 5 0 to 1065°), with sweats and 
some pain in the right side, complete obsti active jaundice, 
unchanging in degiee, cnlaiged , slightly tendei liver, some 
nausea, negative Wasscimann and Widal, puipuia of the 
ankles, no malanal paiasitcs At autopsy, gaU-bladdei and ducts 
nounal, no stones, live) cnlaiged, moderate degiee of cvrhosis 
with diffuse ncciosis of the pai enchymc , no organisms (smear, 
sections , and blood cultufc) no syphilis 

The patient was a married woman of fifty, who had suffered 
for two years with vague pain in the right side. She had 
gradually grown weaker and had lost her appetite Three 
weeks before admission she had “ taken cold,” and since then 
had been troubled by a cough During this time jaundice had 
appeared and had gradually increased She had complained of 
“ uneasy feelings ” in the stomach, but there had been no sharp 
pain, nausea, or vomiting The bowels were regular She gave 
a not very clear history of “ some chills and fever ” On the 
night of admission she had a shaking chill, accompanied by 
pam in the right side, and followed by a profuse sweat The 
temperature rose to 105°, pulse 95, leucocytes 11,880 No 
malarial parasites could be found The patient was extremely 
jaundiced and much emaciated The tongue was heavily coated, 
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The studies of recent years m the pathology of the liver 
have resulted in a revision of the early conceptions of both 
parenchymatous and interstitial hepatitis The disease has 
gradually been proven not susceptible to the simple classifica- 
tions so long in use, and the various processes of inflammation, 
degeneration, necrosis, and regeneration have been so often 
found m one liver that the attempt to assign to a symptom 
complex, constant and characteristic lesions has been aban- 
doned Ideas have been modified very much, as m the case 
of neplmtis Experimental work has demonstrated the com- 
plex nature of liver changes and the part played m them by 
the various factors of infection, intoxication, autolysis, and 
regeneration, and autopsy findings have demonstrated how 
varied are the lesions associated with a given clinical picture 
The terms “ acute ” and “ chronic,” “ intralobular ” and “ in- 
terlobular ” are no longer favorably regarded , cirrhosis is 
not considered a disease sui generis, still less is it admitted 
that the various forms of liver cirrhosis are distinct diseases 
“ All ground,” says Kretz, 1 “ for regarding cirrhosis as an 
entity, disappears ” A place is reserved by some pathologists 
for the smooth, hypertrophic form with jaundice, which is 
regarded as sufficiently characteristic to deserve separate con- 
sideration But Meyer, 2 and with him many modern patholo- 
gists, is unwilling to make even this concession, denying the 
existence of Hanot’s cirrhosis as a distinct disease 

The newer views affect our conception not only of the 
interstitial but also of the parenchymatous lesions It is now 
recognized that these, too, may be present in a given liver m 
the most varied form, and that there is no ground for ex- 
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The Widal reaction was negative Haemoglobin 38 per cent , 
coagulation time 6 min Two weeks after admission purpuric 
spots appeared on both ankles The patient was rapidly going 
down hill, and, though evidently too ill foi an exploration of 
the common duct, it was felt that a palliative drainage of the 
gall-bladder might relieve the symptoms if due, m part, to in- 
fection of the bile-passages At operation, the peritoneal cavity 
was found to contain a small quantity of bile-stained fluid The 
gall-bladder and bile-ducts were normal On the under surface 
of the liver there were numerous whitish-gray spots, which 
looked like minute abscesses and reminded us of a case of acute 
hepatitis seen shortly before (the second case here reported) 
Rapid closure was done The down-hill course continued, un- 
influenced by the operation, and the patient died two days later 
At the autopsy the only findings of interest, aside from the liver 
lesions, were a slight excess of peritoneal fluid, firm adhesions 
about the spleen,, between the liver and duodenum, and between 
the duodenum and right kidney There was an acute splenic 
tumor, and a vegetation on the aortic valve, smears from which 
failed to show organisms 

The liver weighed 2800 Gm and measured 31 x 24 x 7 5 cm The 
outline was well preserved and the enlargement was uniform There 
were dense adhesions on both diaphragmatic and lower surfaces The 
capsule was not thickened, and through it one could see depressed scars 
The lobulation was much obscured, m places could not be made out at all 
Jaundice of the liver tissue was quite marked The organ was like rubber 
in consistency and cut with some difficulty On section the picture was 
pretty uniform throughout The architecture was obscure, and in 
general the picture suggested a certain amount of cirrhosis There 
were depressed scars with conspicuous raised areas of parenchyma, 
some of which measured 2 to 3 mm in diameter These nodules o 
parenchyme were of various colors (gray, yellow, red, green), or were 
quite opaque There was apparently acute inflammation and necrosis 
of the liver tissue, with staining of all the elements with bile pigments 
Cultures made at autopsy from the heart’s blood showed no organisms 
either aerobically or anerobically _ 

Microscopically, the fat stains showed a large amount of fat ® 
parts of the liver, greenish or bronze-colored pigment was abun an . 
There was a wonderful grade of parenchymatous degeneration. lS 
had affected all parts of the liver and almost none of the liver ce s 
were normal Some of them showed a granular or hyaline necrosis 
involving a part or all of the protoplasm Others contame 
vacuoles Others were represented by a pink granular detritus 0 y 



ACUTE HEPATITIS 


785 

but there was no herpes The abdomen was everywhere soft, 
but was fuller below the costal margin on the right than on the 
left side The liver dulness reached 3 5 cm below the costal 
margin in the R M L During the next few days, the patient 
continued to have diurnal and bidaily chills, with sweats, head- 
ache, nausea, and palpitation There was a muttering delirium 
when the fever was at its height The jaundice persisted un- 
changed The stools, which were acholic and fatty, contained 



Chart showing pulse and temperature for a few days of the illness in Case I 


no blood There was abundance of bile m the urine Over the 
abdominal fulness in the right upper quadrant there was slightly 
increased resistance, but no marked tenderness or muscle spasm 
The Wassermann reaction was negative No variations in the 
jaundice or attacks of gall-stone colic occurred The character 
of the fever is shown in the temperature chart (Chart I) At 
the time of the chills there was no particular abdominal pam, 
but tenderness was present m the right upper quadrant and 
extended into the flank. The gall-bladder could not be felt 
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its border rounded The character of the fever is shown m the 
temperature chart for the early days of the illness (Chart II) 
The symptom complex, together with a slight rise of the border 
of the lung on the right side, justified a probable diagnosis of 
liver abscess At the exploratory operation, there was no fluid 
m the peritoneal cavity The gall-bladder and ducts were normal 
The liver was large, succulent, and covered with small grayish- 


Chart II 



Chart showing the temperature and pulse for the early days of the illness in Case II 


white specks resembling abscesses The liver was thoroughly 
explored with a needle but no pus encountered During the 
ten days following operation there was extreme weakness, profuse 
perspiration, some distention, but no vomiting, and death oc- 
curred in extreme prostration 

At the autopsy, except for the liver lesions, the only features of 
interest were a slight enlargement of the spleen and a definite syphilitic 
aortitis The gall-bladder and ducts were normal and there were no 
stones The liver weighed 4000 Gm and measured 30x20x9 cm 
capsule was thin The organ was uniformly enlarged and its architecture 
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morphonuclear neutrophiles were abundant, and there was much 
oedematous new-formed connective tissue There were enormous 
numbers of new-formed bile-ducts The capillanes were greatly con- 
gested, and large numbers of red blood-cells were present throughout 
the section 

Case II — -Malmia 25, syphilis 10, and pneumonia 8 ycais 
befoie admission Onset of present illness two weeks be foie 
admission , with malaise , asthenia, and nausea, dull pain in light 
hypochondnum , fever (99 5 0 to 104 2°) and night-sweats, loss 
of twenty pounds, liver enlarged , tenderness in right uppei 
quadrant of abdomen, Wassermann leaction positive, Widal 
leaction and blood culture negative At autopsy, syphilitic 
aortitis, gall-bladder and ducts noimal, no stones, diffuse 
cm hosts of liver and necrosis, no abscess 

The patient, a man of forty-two, had had a primary luetic 
infection with secondary symptoms ten years before admission 
An attack of pneumonia eight years, and of tertian malaria 
twenty-five years, before were (with the exception of moderate 
constipation) the only other points of interest m the previous 
history The present illness began suddenly fourteen days be- 
fore admission, with general malaise, dizziness, weakness, and 
nausea following exposure to the wet The following morning 
a dry cough developed and the patient began to experience a 
dull, aching pain in the right hypochondnum He vomited once 
on the second day of the illness but not again Fever, night- 
sweats and great weakness were the chief symptoms during 
the next few days His appetite was fair, bowels irregular 
A constant dull ache, worse at night and on deep inspiration, 
persisted m the right side The pain did not radiate and there 
had been no attacks of colic He had lost twenty pounds since 
the onset of the illness He was moderately well nourished, 
with flushed cheeks, cyanotic lips, and a slight jaundice 
Numerous medium rales were heard throughout the chest The 
abdomen was quite tense throughout At a point about 5 cm 
to the right of the umbilicus there was tenderness, but none 
elsewhere The respiratory movements were free and there 
was no muscle spasm The spleen was not felt and there vere 
no rose spots The Wassermann reaction was positive, the 
Widal reaction and blood culture negative There was a trace 
of albumin, but no casts in the urine The liver was enlarged. 
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with chill, three months before admission, followed by loss of appetite, 
frequent vomiting, alternating diarrhoea and constipation, temperature 
irregular, seldom much above normal, stools slightly colored, small 
amount of bile pigment in urine, jaundice practically unchanging in 
degree At autopsy, gall-stones in gall-bladder Cystic duct closed by a 
scar Loose gall-stones in common duct, which was much dilated 
Gall-bladder thickened and shrunken 

What Weber 4 regarded as a similar condition, he reported 
under the title “ Hepar necioticum cum ictero ” (of Cursch- 
mann and Oertel) His patient suffered from deep jaundice, 
colorless stools, much emaciation, and ascites There was a 
septic temperature At autopsy a tumor of the head of the 
pancreas and dilated gall-ducts were found 

Extensive liver neciosis has been the feature common to 
the cases of Curschmann, Weber, and the author The con- 
stant exposure of the liver to injurious agencies from the 
intestines, its double blood supply, the susceptibility of its 
cells to many mineral and proteid poisons, and its exposure to 
the effects of mechanical obstruction in the bile passages make 
such necroses not uncommon The importance of infection 
m these processes has long been understood, but the part 
played by other factors is becoming clearer Evidence is 
accumulating to show that the site of the necrosis within the 
lobule may be some indication of the cause of that necrosis 
The association of a peripheral necrosis with pregnancy, for 
instance, is well known Midzonal necrosis is regarded as so 
frequently connected with intense bacterial infection that the 
latter must be considered the most important factor in its 
production In central necrosis, too, some form of acute 
infection must be regarded as the essential factor, though 
vascular disturbance may predispose to the lesion The picture 
seen m a liver may, however, be altered by a combination of 
these factors Opie , 5 for instance, using a poison which alone 
would not cause midzonal necrosis, in combination with a 
relatively non-virulent organism (B coli), was able to pro- 
duce typical midzonal lesions He thinks it probable that the 
organism retards the parenchymatous regeneration after de 
straction by the poison Moreover, the picture has been shown 
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perfectly preserved It was pretty uniformly mottled with opaque yel- 
lowish dots about $£ mm m diameter The liver cut with some 
difficulty The surface was not quite smooth, showing here and there 
irregular depressions evidently due to increase of connectne tissue m 
the portal spaces The liver lobules varied much in sire, some being 
quite large and swollen and standing out beyond Glisson’s capsule, 
others small and distorted In many places the gross picture suggested 
pretty extensive necrosis Smears made from a few small pockets, which 
contained grumous material suggesting pus, showed no pus-cells or 
organisms, and cultures made from the liver were sterile Microscopically, 
the connective tissue of the portal spaces was everywhere increased 
and infiltrated with leucocytes, chiefly polymorphonuclears The bile- 
ducts were much increased in numbers, all of them were dilated and 
filled with leucocytes and coagulated serum In some places the ducts 
were so numerous as to suggest adenomatous growth There was no 
degeneration of the lining epithelium of the ducts and no desquamation 
The liver cells for the most part stained well, although they were 
swollen and granular In many places they were atrophied, apparently 
by the pressure of the connective tissue In places there was much 
brown pigment In general, the pathological picture was not so striking 
as m the first case Destruction of the parenchyme was less marked, 
increase of connective tissue more marked More noticeable too was 
the great proliferation of the bile-ducts 

A small number of cases somewhat similar to these have 
been repotted and the conclusion drawn that a separate clinical 
entity had been established Curschmann, 3 in 1899, described 
a specific form of hepatitis, with necrosis, based on the ob- 
servation of two carefully reported cases ' Y 

Case I — Woman of fifty-one, attacks of gall-bladder colic for one 
year, ten weeks before admission a mild attack, with loss of appetite, 
nausea, and almost daily vomiting, three weeks before admission 
jaundice, which had not been previous^ present even after the attacls 
of colic Liver not enlarged, not tender, jaundice constant m degree, 
stools brown, moderate amount of bile m urine, irregular fever, onlj 
twice exceeding 39 0 , pulse about no, death ten dajs after admission 
Autopsy common duct thickened and enlarged, stone lying loose in 
common duct, abscess about cystic duct, with which it communicated 
by a perforation, liver shghtty enlarged and shoving numerous whitish 
spots, which looked like abscesses but contained no pus, diffuse central 
and midzonal necroses, with cirrhosis about the enlarged and proliferat- 
ing gall-ducts 

Case II — Woman of forty-three, typhoid 12 jears before admission, 
attacks of gall-stone colic, with jaundice, for two j cars , sharp attack 


* Incomplete reports of one or two other cases arc also gnen 
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duct with abscess ; the second, gall-stones in the gall-bladder 
Both had had lepeated attacks of colic, jaundice was present 
in both cases, of long duration in the first case The clinical 
picture was that of long-continued cholelithiasis, the liver 
changes probably contributing, as they often may, to the 
symptom complex in the last stages of the disease The 
moderate degree of the jaundice and the fact that the stone 
was loosely lodged in the common duct hardly justify Cursch- 
mann’s conclusion that the final clinical picture represented 
a distinct entity, referable to the liver rather than to the gall- 
stones The effects of bile stasis on the liver are variable and 
the human liver is thought to be relatively resistant to this 
factor Yet Janowski, 7 in a study of the liver in ten patients 
dead of cholelithiasis, described one case which showed central 
necroses scattered throughout the liver — changes quite similar 
to those m Curschmann’s cases Experimentally, the effects 
on the liver of ligation of the common duct have varied with 
the animal used 

No bacteriological study of Curschmann’s cases was made 
Yet infection was obviously present and cannot be disre- 
garded Naunyn was able experimentally, by injection of B 
coli into the ligated common duct, to produce extensive liver 
necroses Curschmann’s communication is only of value be- 
cause it calls attention to the role played by the liver in the 
late clinical picture of cholelithiasis — a role often overlooked 
in the interest in the stones themselves A similar criticism 
must be made of Weber’s communication His patient showed 
obstructive jaundice, ascites, enlarged liver, and fever, but 
inasmuch as an obstructing tumor of the head of the pancreas 
and dilated gall-ducts were found at the autopsy, the mere 
presence of multiple disseminated lobular necroses hardly 
justifies the consideration of the disease as a separate clinical 
entity 

In 1908 Oertel 8 described in some detail four cases asso 
ciated with a multiple, non-inflammatory necrosis of the lwer, 
which he thought to be characteristic of the condition an 
similar to the lesions described by Curschmann He app ie 
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to change with the intensity of the intoxication and the time 
during which it acts on the liver Flexner, using large doses 
of ncm and abrm, produced hepatic cell destruction without 
proliferative changes m the connective tissue, while smaller 
repeated doses of the same drugs led to the new formation 
of connective tissue and proliferation of the bile-ducts 
Naunyn also showed that organisms introduced m large 
quantity into the ligated common duct might cause liver ne- 
croses, without any sign of suppuration, and that this rapid 
death of the liver cells might result fatally m seventy-two 
hours Certain digestive or autolytic processes piobably also 
play a pait m the final pathological picture m some instances 
of hepatic disease Salkowski 6 and others have shown that 
the albuminous bodies of liver and muscle, under conditions 
m which bacterial action is excluded, are split into leucin, 
tyiosm, punn bodies, and albumoses, that this process may 
go on during life, and that it is probably of importance in 
explaining liver necroses 

The liver under conditions of disease may thus be exposed 
to the action of a large number of injurious agents These 
agents may act singly or m combination, they may act in- 
tensely for a short, or mildly for a long, period , and a great 
variety of lesions therefore results Many of these changes 
may be observed at one time in a given liver If the common 
duct, for example, be occluded for some time, changes in the 
liver will be produced by the long-continued bile stasis But 
infection may also be present and additional lesions be 
produced by the organisms Finally, absorption of albuminous 
toxins from the intestines may modify the final picture A 
liver examined at various stages in such a disease would 
present the most varied pictures — no one of which could be 
regarded as the “ typical picture of biliary cirrhosis ” 

It is for reasons of this sort that attempts to establish 
sharply demarcated groups of hepatitis are unwarranted, and 
there is no evidence for the belief that the hepatitis described 
by Curschmann was a specific form Both his patients had 
stones in the common duct The first had a perforated cystic 
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lived longer than eight days after the injection, the organism 
could not be cultivated from the degenerated internal organs 
There seems to be some reason for believing that this fact is 
due to the production of bactericidal properties from the 
albuminous molecule m the liver (Conradi) 

Nor did the absence of signs of suppuration m the liver 
exclude infection, for the observation has been repeatedly 
made that organisms m large quantity may produce destruc- 
tive parenchymatous lesions without the usual suppurative 
changes It seems, indeed, altogether likely that these cases 
of destructive liver lesions, with fever and symptoms of in- 
toxication, are often due to absorption from the intestines 
even when an infection cannot be absolutely demonstrated 
(Chauffard’s toxi-mfection) 

In the second case here reported, the large, ulcerated, and 
thrombosed hemorhoidal vessels must be thought of as a pos- 
sible source for the infection In some of the greatly dilated 
veins softening and ulceration of the thrombi had occurred, 
whereby the thrombus connected, through the ulceration, with 
the lumen of the gut There was no sign of ileocolitis 

Syphilis cannot be disregarded m a discussion of acute 
destructive hepatitis with fever The clinical features of this 
form of syphilis have been referred to by Gerhard, Frenchs, 
Hirschberg, Klemperer, and others, who have reported cases 
with fever either of the continuous or the irregularly remittent 


type, and Nasarow 10 has made the point that the liver in 
these cases is almost always hypertrophic Mannaberg 1 re- 
ported a patient who, on the basis of a malarial temperature 
chart, was treated for that disease for one and a half years, 
the fever disappeared rapidly with antiluetic treatment an 
complete recovery occurred Osier and Churchman 1 ” mclu e 
under Group 5 of their classification of luetic hepatitis cases 
resembling liver abscess Unfortunately not a great d is 
known of the pathology of these conditions, and the par 
played by lues has not been made absolutely clear by p os 
mortem examinations In the cases reported in this paper, 
the pathological picture was quite different from that seen m 
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to the disease the name “ Hepar necroticum cum ictero.” The 
clinical picture, so far as one can gather from the meagie 
histones, was not characteristic Jaundice and symptoms of 
intoxication (fever, mental distuibance, and delirium) seem 
to have been the chief features All the patients weie in a 
state of generally lowered nutrition, showed marked degen- 
erative changes throughout, and had been exposed for some 
time to unhealthy modes of living Common to all the cases 
was a peculiar and characteristic multiple and irregular de- 
struction of the liver tissue, with more or less pronounced bile 
and blood stasis and fatty change. There was entire loss 
of the liver markings The organ was leatheiy and pale yel- 
low. There was a complete lack of inflammatory reaction 
within the liver tissue, and the sclerosis was confined to the 
portal spaces The paraichymatous lesion appeared to be an 
unusual fading and gradual disappearance of the liver cells, 
with complete retention of the cell-outline, so that ultimately 
only “ ghosts of cells ” persisted 

Whether the changes described by Oertel are to be le- 
garded as characteristic enough to entitle them to separate 
consideration is open to grave doubt But, on the other hand, 
there is no doubt whatever that the clinical significance of 
extensive and relatively acute liver destruction — as illustrated 
by his cases and the cases reported in this papei — deseives 
emphasis, and this emphasis may be made without attempting 
to establish “ hitherto undescribed ” forms of hepatitis. 

One of the interesting features of the cases here reported 
was our complete inability to demonstrate any cause for the 
hepatic change The character of the temperature suggested 
an infectious origin, but blood cultures were negative, and no 
organisms could be found either in smears from the liver or 
m sections The failure to obtain positive cultures from the 
hver has, however, only relative value It was shown years 
ago by Babes 0 that in patients dead of streptococcus septi- 
caemia with extensive liver necroses, the organisms, though 
present in the blood, could not be grown from the liver; and 
that, in experimental streptococcus septicemia, if the animals 
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which lie died weie of specific nature In view, however, of 
the unsettled state of knowledge 111 this respect, the Wasser- 
mann reaction is essential in patients exhibiting the symptom 
complex here described, and the therapeutic test should always 
be tried 

Acute yellow atrophy, though now recognized as occurring 
in a number of conditions, is still regarded as a definite 
, pathological entity, and the eaily stage of the disease is some- 
times associated with enlargement of the liver This disease 
could be positively excluded m my cases by the gross and 
microscopic appeal ance of the liver, as well as by the absence 
of diminution in the size of the organ even in the late stages 
of the disease Certain of the symptoms corresponded with 
those seen in the second (cholaemic) stage of acute yellow 
atrophy Fever is not, however, a characteristic symptom 
of this disease , it is often, indeed, described as afebrile f 

The cases heie ieported illustrate the importance of a 
grave, acute disease associated with enlargement of the liver, 
some increase m the connective-tissue elements, and a high 
grade of pai enchymatous desti uction The symptoms produced 
are jaundice, complete or nearly complete absence of bile pig- 
ment from the stools, fever like that seen in common-duct 
stone or in liver abscess, and manifestations of profound 
intoxication Although the clinical picture suggested a bac- 
terial ongin, none could be demonstrated Syphilis was ex- 
cluded, but this disease, though usually producing changes 
in the liver quite different from those seen here, is known to 
cause hepatic lesions vaiymg all the way from the common 
catarrhal jaundice to the “ acute yellow atrophy of syphilis , 
and some of the reported instances of luetic hepatitis have 
resembled clinically the cases in this paper In view of the 
fact that liver changes of varied kinds — both as regards 
pathological picture and etiology — have been found m asso 

t Fever is often present during the initial catarrhal icterus, hut 
later the temperature is, as a rule, normal In the second stage it may 
become subnormal, though an agonal rise (sometimes very hig ) * 
often seen Qumcke in Nothnagel’s System, Volume on Liver, Pancrea^, 
and Suprarenal Glands See also Kelly in Osier’s "Modern Me icine ' 

Vol V 
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syphilis, but it is to be recalled that the old ideas in regard 
to luetic hepatitis are undergoing some change, and the ability 
to recognize the disease more often, by the Wassermann re- 
action, seems likely to make further changes still Adami, 13 
for instance, while acknowledging the relative infrequency of 
the extensive diffuse liver lesions m the acquired form of the 
disease, states that “ the lesions occurring m the congenital 
and m the acquired disease are identical, and that the same 
processes are at work in the secondary and tertiary stages, 
no sharp line between them can be drawn ” Unfortunately, 
the failure to find the Tieponema pallidum in the liver is of 
little value m excluding syphilis Cases are reported 
(Veszpremi and Kamz 14 and Buiaczynski) m which the 
organisms were present m considerable numbers in the specific 
skm lesions, but could not be found in die liver, and failure of 
this sort has been the general experience Specific luetic liver 
changes have not been found m these cases, the diagnosis rest- 
ing on the presence of other definite syphilitic processes or on 
the recent syphilis The question might therefore be raised 
whether these were not cases of acute toxi-mfectious hepatitis 
occurring in the course of syphilis, rather than instances of 
true luetic hepatitis The complete response of symptoms 
to specific treatment in a group of clinically similar cases 
establishes the existence of syphilitic hepatitis with fever, but 
it unfortunately precludes the possibility of post-mortem evi- 
dence as to the liver changes in the cases known to be 
syphilitic 

In the two patients here reported the lesions in the liver 
were quite unlike those usually associated with syphilis Sec- 
tions stained by the Levaditi method failed to show the or- 
ganisms of Schaudmn In the first case, syphilis could be 
absolutely excluded, on the absence of infection, the negatn e 
Wassermann reaction, and the absence of syphilitic lesions m 
any of the organs at autopsy In the second case, the patient 
had undoubtedly had syphilis, as shown by the positne Was- 
sermann reaction and the presence of specific aortitis, but 
there is no evidence whate\er that the lner lesions from 



THE RATIONAL TREATMENT OF ACUTE 
APPENDICITIS ' 

BY JOHN B DEAVER, MD, 

OF PHILADELPHIA 

Appendicitis is a disease with which the medical pro- 
fession has been famihai for many years It has been care- 
fully studied by many observers Large series of cases have 
been gathered, and there is no lack of material for a com- 
parative study of various methods of treatment In spite of 
these facts, it must be admitted that there exists among sur- 
geons and medical practitioners a great divergence of opinion 
as to the proper method of procedure in certain cases and at 
different stages of the same case 

The appendix in its anatomical relation differs from every 
other abdominal organ with which we have to deal It is 
usually easily accessible It can be completely removed, unless 
extensive surrounding disease be present, apparently without 
m any way interfering with the bodily functions While we 
need not consider it a vestigial structure or a functionless 
organ, nevertheless its removal has in my experience never 
been followed by bad functional results of any kind Its 
removal also is not usually a matter of great technical diffi- 
culty, unless complicating conditions place obstacles m the 
way of the surgeon 

Situated as the appendix is, more or less separate from 
other structures, it can yet give rise to most extensive m 
flammatory conditions within the abdomen It is well known 
to be the most frequent causative factor in acute abdonuna 
conditions requiring surgical intervention Appendicitis is by 
far more frequent, in this country at least, than any other con 

* Read before the Philadelphia Academy of Surgery, February 6, 1 9 11 
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ciation with this grave clinical condition, it is unwise to 
attempt to classify it pathologically and equally unwari anted 
to attempt to establish a close connection between this symp- 
tom complex and a “ chaiactenstic ” livei change. Clinically, 
the condition is a very acute one, but in many cases chionic 
cirrhosis undoubtedly exists for a long time without producing 
symptoms, and is only recognized when (probably owing to 
some complication) giave symptoms supervene So that even 
the v'ord “ acute ” must be used cautiously m this connection 
Icterus giavis pnmitivus describes, though somewhat vaguely, 
the clinical picture and takes account of the absence of demon- 
strable cause Degenerative, pioductive hepatitis vuth en- 
largement indicates the mam lesions and coriectly emphasizes 
the element of destruction Both names rightly imply the 
existence of an acute disease of the liver distinct from acute 
cloudy swelling, acute yellow atrophy, suppurative cholangitis, 
and liver abscess The fact of the existence of such a disease 
is of more importance than its name, and its resemblance to 
liver abscess or stone m the common duct is of some im- 
portance m diagnosis 

Both cases weie treated m the surgical service of Dr 
Halsted, whose accustomed generosity with his clinical ma- 
terial it is again a pleasure to acknowledge The second case 
w r as under the care of Dr Thayer and Dr Finney, who kindly 
allowed me to use it for study 
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prognosis early in the disease We may of course gauge 
the compai ative seventy of the lesion by the seventy of the 
onset, the patient's condition, and the rate of progress of the 
disease Yet it must be lemembeied that often cases m which 
the symptoms are most severe do not show lesions more grave 
than those in which the disease apparently had started as a 
mild process This leads us to the consideration of the second 
factor influencing the mortality of the disease, i e , a failure to 


recognize its gravity 

It has always been, and still is, my contention that every 
case of acute appendicitis seen early should have prompt sur- 
gical attention — operation, provided, of course, that no ab- 
solute general contraindication to operation is present, such as 
pneumonia or uncompensated heart lesion There is no one 
who can say which case, of acute appendicitis may progress to 
recovery and which go on to abscess formation or general 
peritonitis and death This has been proved so often that we 
have no right to postpone operation in any case It is true 
that a certain number of cases of acute appendicitis will re- 


cover spontaneously under proper non-operative treatment, 
only to have subsequent attacks It is equally true that some 
unoperated cases will die Could we but differentiate the two 
classes clinically, our line of procedure would be easy to estab- 


lish, but, as has already been stated, such a differentiation is 
impossible The only safe and proper course, therefore, is to 
resort to prompt operation when a case of acute appendicitis 
is seen earfy The reason for referring all cases of appendi- 
citis at once to the surgeon has been stated by no one better 
than by our well-known internist, Dr M H Fussell, who 
speaks as follows “ I thoroughly believe that at least three 
fourths of the cases of appendicitis would recover if not 
operated upon, but I know there are no symptoms that wi 
tell when a case is approaching the danger line until it is 
extremely dangerous either to interfere or to wait 

The results justify such a statement My mortality m 
acute appendicitis seen early, when the inflammation has eeii 
confined to the appendix, has been very small I believe i 
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dition within the abdomen, acute or chronic, which is met with 
in surgical practice 

It seems strange then that since appendicitis is except in 
but comparatively few cases easily diagnosed, the organ so 
often accessible, and its removal, when no complications are 
present, so easy, that there should still be such a considerable 
mortality m dealing with acute appendicitis 

This mortality remains more than it should be for four 
reasons (i) failure to diagnose the disease sufficiently early, 
(2) failure to recognize its gravity, (3) postponement of 
prompt surgical intervention, (4) incoriect treatment in the 
later stages of the disease 

The diagnosis of acute appendicitis has been sufficiently 
dwelt upon in many articles within the past twenty years It 
is usualfy easy if a careful history has been taken and a care- 
ful examination of the patient made I am convinced that 
most errors in the diagnosis of this, as well as of all other 
of the commoner surgical conditions of the abdomen, depend 
not so much upon any great obscurity of the symptoms as 
upon the failure of the medical attendant to carefully construct 
the clinical picture Many of us have seen instances in which 
acute appendicitis has been treated under the impression that 
the pain was caused simply by gastritis or colic The ex- 
amination m such cases is most superficial, and indeed I have 
seen numerous instances in which a careful abdominal ex- 
amination had not been made until two or three days had 
elapsed, or not at all It is but rarely that the sequence of 
pain, vomiting, and tenderness, with localization of pain in 
the right iliac fossa, is not observed, and practically never arc 
local signs absent The only excusable way in which the 
physician or surgeon might fail to make a diagnosis, a few 
cases excepted, is in children too }oung to state their sub- 
jective sjTnptoms or accurately to locate the pain and tender- 
ness 

But while a diagnosis of acute appendicitis can and should 
be promptly made m practically e\ery case, it is a false re- 
finement of diagnostic methods to attempt to grve a definite 
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great gi oups — the progi essing and the localizing The former 
is that m which the tendency of the process is to rapidly 
spread until it has involved most or all of the peritoneal sur- 
face The localizing type is that m which the process tends 
to the foimation of a localized peritonitis or a localized ab- 
scess The latter is peculiarly apt to occur in connection with 
appendicitis We know, for instance, that all cases of peri- 
tonitis of the upper abdomen due to acute perforation of 
viscera are of the progressing type, whereas many cases of 
peritonitis following appendicitis are not 

But at the outset of any peritonitis, within the first 24 
to 40 houis, it has been shown that the process is unconfined, 
that is to say, lying free between the coils of the intestine 
The formation of a limiting wall of fibrin occurs only at a 
later stage 

Experience also has pioved that an}*- peiitonitis at this 
stage is, with few exceptions, amenable to prompt surgical 
treatment The results after operation, with modern post- 
operative treatment are excellent Indeed the mortality in my 
hands has been lower than that of any other form of peritonitis 
with which I have had to deal, unless it be a strictly localized 
pelvic peritonitis from disease of the adnexa 

In the five years ending with 1909 I operated upon 63 
cases of diffuse peritonitis within 40 hours after onset, with 
but one death in the series Since then, m 42 consecutive 
cases of appendiceal peritonitis operated upon at the German 
Hospital within 40 hours of the onset of the peritonitis, I have 
had one death, making in all 105 cases with two deaths, mor- 
tality 1 9 per cent While I feel that this is a low death-rate 
when the desperate character of the disease is taken into con- 
sideration, yet it is noteworthy that an extension of the time 
limit for immediate operation has been accompanied by a rise 
in mortality This expresses a fact which I have definitely 
determined from my own experience, namely, that the mor- 
tality rises with amazing rapidity if diffuse peritonitis o 
whatever origin, when present for more than 40 hours, is 
treated by immediate operation It is, no doubt, difficult to 
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to be but little if any greater than that which is incident to 
an opening of the abdominal cavity whether a lesion be present 
or not In ioo consecutive cases of this nature m 1910, from 
January 1 to December 31 inclusive, the mortality was nil 
Suiely such a result (and like ones are being obtained by many 
operators) justifies itself and puts beyond a doubt the fact that 
immediate operation is the only proper method of treatment 
to adopt in early appendicitis 

The third reason for our mortality arises from our failure 
to recognize and act upon this proved fact in every instance 
Delay m operation is the most important causative factor in 
the mortality of acute appendicitis The reasons for this are 
so well known and evident that I need not mention them If 
the disease is attacked sufficiently early, the destructive and 
inflammatory processes are more likely to be limited to the 
appendix itself, and easily removed When operation is de- 
layed the infectious organisms have time to penetrate or extend 
beyond the walls of the appendix, enter the peritoneal cavity, 
and give rise to the grave conditions accompanying a peri- 
tonitis either diffusing or localizing Could these cases be 
seen, diagnosed, and early sent to the operating table, acute 
appendicitis would be almost robbed of its dangers and become 
in the hands of competent surgeons one of the least formidable 
of abdominal diseases 

The fourth great cause for our mortality in acute ap- 
pendicitis is the incorrect treatment in cases in which, for some 
reason or other, the disease has been allowed to progress 
beyond the confines of the appendix and we have to deal with 
an acute appendicitis complicated by a more or less severe in- 
flammatory lesion of the peritoneum 

The treatment of the appendicitis becomes then not a ques- 
tion of the lesion in that organ, since this is entirely over- 
shadowed by the secondary conditions to which it has given 
rise 

A correct understanding of the problem of peritonitis may 
be facilitated bv the recognition of the fact that all cases of 
peritonitis belong as Federmann so well states to one of two 
=s 
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opeiation m appendicitis It deals only with the determination 
of the most favoiable moment for operation, not with the ad- 
visability of operative treatment I am thus explicit because 
it has been my misfortune recently to be placed in a false light 
before the public by reportorial garbling of technical state- 
ments of this sort which were not intended for the laity and 
are indeed impossible for them to comprehend in their true 
light 

It is a matter of agreement amongst surgeons, I believe, 
that early cases of appendiceal peritonitis, with the possible 
exception just mentioned, should be piomptly operated upon 

When we come to consider an appendiceal peritonitis of 
more than 40 hours’ duration, a different problem confronts 
us While it has been the experience of all surgeons that early 
cases of peritonitis as a utle recover, such, unfortunately, have 
not been the results in peritonitis of a longer duration In- 
deed, peritonitis, diffuse or general, has so far been the one 
great failuie in abdominal surgery Several conditions must 
be met under this head 

There may be found a peritonitis of the localizing or second 
form which frankly is making progress towards or has already 
reached the stage of local pentomtis or localized abscess The 
condition of the patient in such an instance as to temperature, 
pulse and leucocytosis and general appearance always indicates 
that the organism is successfully combating the toxins result- 
ing from the peritoneal infection The temperature is but 
fairly high, ioo° to 102°, the pulse strong though at times 
somewhat accelerated The leucocyte count is always high and 
m most favorable cases over 20,000 

In such an instance immediate operation is indicated unless 
localization and subsidence of the general symptoms have 
been rapid, marked, and unmistakable In the latter condition 
slight further delay would give the surgeon a still more favor- 
able condition for operation Wien impi ovement has reached 
a stand-still, operation should be done at once 

Again, we may encounter a peritonitis which, by ^the gen- 
eral condition of the patient and its favorable course, if it may 
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say exactly when an appendicitis passes over into a peritonitis 
Our guide must be an exacerbation of pain and tenderness 
m the right iliac fossa, followed by extension of tenderness 
to adjacent areas In fulminating appendicitis it may be 
taken for gianted that the peritonitis has taken its ongin very 
shoitly after the onset of the disease itself I diead eaily per- 
foiations near the base of the appendix which give rise to a 
rapidly diffusing and severe form of pentomtis In view of 
the importance which we place upon the duiation of the peri- 
tonitis itself, it is necessary to hold clearly 111 mind that this 
time may be veiy different fiom the duration of the disease 
In some cases when a temporizing policy has been adopted 
a low grade appendicitis may smoulder foi several days or 
longei befoie it lights up a diffusing process within the general 
cavity The 40-hour limit also is somewhat aibitraiy as de- 
marcating the eaily period of relative safety in immediate 
operation One case will be found almost ovei whelnungly 
septic, while 111 another the maich of the pentomtis and the 
increase in seventy of systemic symptoms may be slow This, 
how ever, 111 general may be taken as the period within which 
expei lence has shown that in piactically all cases operation 
may be done and should be done in full expectation of success 
I would not feel content if I did not qualify this statement by 
saying that occasionally* - in cases of even this shoit duration 
there will be found one who exhibits extreme prostration, with 
capillary stasis perhaps amounting to cy r anosis, with a low 
leucocyTosis or none at all, in short with all general and local 
symptoms pointing to a virulent septic process and low bodily 
resistance It is not proper to operate upon such a patient 
Mere anaesthesia may tip the scale against him That these 
cases are not numerous can be seen from the figures which I 
have given above and the determination of the pros and cons 
of operation m such a case should be left entirely to the sur- 
geon preferably' one of large experience in abdominal work 
I cannot too strongly insist that these are refinements to 1v* 
considered only by experts in tin's cla^ of work and affect 
m no way’ my general position m respect to the necessity for 
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Particularly must delay be insisted upon in those cases 
in which the patient’s condition is evidently desperate There 
can be no doubt that many such cases of appendicitis have been 
lost as a consequence of hasty opeiation Those that will 
not impiove upon pioper treatment during delay and progress 
to an unfavorable termination do so even more quickly when 
hastily operated upon 

The question arises when to consider the condition suffi- 
ciently localized for operation Delay until there is absolutely 
a sharply defined and outlined abscess is not necessary The 
patient’s general as well as the local condition must be our 
guide Operation should be postponed until the temperature 
and pulse strike an equable level, the leucocytosis is consistently 
high, — showing good resistance to toxaemia, — and peristalsis 
is known to be re-established as evidenced by free passage of 
flatus Then if we aie able to discover the signs of a deep- 
seated mass or resistance in the right iliac fossa, operation will 
disclose as a rule a limited peritoneal inflammation 

Finally, when we have the symptoms of a diffusing peri- 
tonitis following appendicitis, the decision whether or not to 
operate must always depend upon the patient’s general con- 
dition and upon a careful study of the case It can be taken 
for gi anted, however, that when we have the classical symp- 
toms of such a form of diffusing peritonitis, — rapid running 
pulses, abdominal distention, cyanosis, and the facies Hippo- 
cratica, — operation will be almost inevitably fatal and delay 
may save the patient 

A fact of importance in the consideration of localized col- 
lections of pus within the peritoneum is the possibility of leak- 
age into the general peritoneal cavity from the wall of a 
previously well-localized abscess The general or diffuse peri- 
tonitis which results from this occurrence is often of a par- 
ticularly virulent type, and m many instances has a most rapid 
onset, occurring with great suddenness when the symptoms 
previously have been entirely favorable The avoidance o 
this complication is possible only by prompt operation 

To this mode of treatment there could be but two objec 
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be so called, is evidently of a localizing type but does not as 
yet show the distinct signs of local abscess In these cases 
we have two factors to guide us — the patient’s general con- 
dition and the signs of an abdominal mass, even though not 
of a distinct local abscess If the patient’s condition be good, 
tempeiature, pulse, and high leucocytosis as indicative of 
high resisting power, operation is indicated if we have in 
addition some signs of a more localized process than is shown 
by the symptoms only of a diffuse peritonitis, that is to say, 
if m addition to general abdominal rigidity and tenderness 
localized in the right low ; er abdominal quadiant, w 7 e have in 
this area any portion which on careful examination gives the 
signs of an abdominal mass, however diffuse and indefinite 

When, again, in a localizing peritonitis the local signs aic 
favorable but the general condition of the patient not good, 
our best course is to delay operation until the latter impi oves, 
treating the patient meanwhile under the methods later to be 
described 

The progressing form of peritonitis presents an entirely 
different clinical picture We have in this form of the piocess 
also, tw 7 o clinical aspects, 1 e , that one 111 which the patient’s 
condition and resistance seem satisfactoiy, and that in which 
the reverse is true. 

Concerning the treatment of this form of peritonitis, — 
one peculiar to appendiceal and occasionally other forms of 
pelvic peritonitis, — there has been a wide difference of opinion 
We have stated that it is advisable to operate upon practically 
all cases of less than 40 hours’ duration, and have indicated 
those cases of localizing pentomtis in which immediate opera- 
tion seems the best form of procedure 

In progressing peritonitis with no signs of the limitation 
of the process, when the case is seen later than the first 40 
hours delay is usually the best policy This does not apply to 
other than appendiceal or peluc peritonitis — in perforation 
of the upper abdominal iiscera into the general abdominal 
cavit} such a lapse of time practically always has brought the 
case to a hopeless condition 
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In the lieatment of pentomtis both before and after opera- 
tion, I have followed largely the method brought into promi- 
nence by Ochsner, with the addition of the Murphy method 
of enteroclysis 

When I see a patient suffering from a peritonitis as a 
result of appendicitis, the matter first to be considered is 
operation If it be decided to postpone this, then the patient 
is treated in a way which we believe most often tends to con- 
serve lus strength and to bring about localization of the peri- 
tonitis 

One of the most important causes of the mortality in 
appendicitis, even among those who are believers in operation, 
is faulty pre-operative treatment This is the true field of 
medical treatment m this disease, and I am certain that the 
procedures m common use among practitioners are responsible 
for a goodly percentage of deaths It is a wellnigh universal 
custom to administer a purge in the early stage, and if recovery 
is not prompt to continue more or less drastic purging in the 
belief that it will favorably influence the disease I must own 
that years ago I advocated this method, but I have long since 
been convinced that it not only does no good but does positive 
harm in many cases The physician sees so many cases of 
colic or enteritis which respond readily to a simple purge that 
a false analogy has been drawn m respect to its efficacy in ap- 
pendicitis Except in those milder cases of catarrhal appendi- 
citis which are only a part of an enteritis or colitis, it is diffi- 
cult to see any great value in emptying the contents of the 
bowel, but it is easy to see that in the severe cases, to set up 
active peristalsis may mean to precipitate a perforation, to 
inhibit the formation of defensive adhesions, and to spread 
infective matenal throughout the peritoneal cavity In the 
initial stage, before the diagnosis is readily made between 
simple colic and appendicitis and before the advent of local 
pam indicates that the inflammation has reached the peritoneal 
covering, it is inadmissible to give a rapidly acting purge, 
such as castor-oil or a saline After the pam is localized and 
Nature is endeavoring by stiffening the surrounding muscles 
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tions The first and most easily set aside is that from the 
theoretical point of view It has been repeatedly stated that 
it is best to operate upon every case of peritonitis of the acute 
variety as soon as possible No one indeed is more positive in 
the opinion that every case of acute appendicitis pa sc should 
be operated upon immediately than I am But when a peri- 
tonitis has set in it becomes in leality a diffeient disease Ap- 
pendicitis confined to the appendix is one thing — peritonitis 
following an appendicitis offers us an entirely different prob- 
lem 

r 

The statement is often made that a peritonitis is but a 
form of abscess and that it has been the universal experience 
that the best treatment for abscess or local suppuration is 
prompt evacuation and drainage Pus within the peritoneum, 
when not seen early and when not sharply localized, differs 
somewhat from abscess or pus formation in every other por- 
tion of the bod)'- Here our experience has often been that 
the evacuation, even by means of a small incision or puncture, 
of the enclosed pus is often followed by the rapid diffusion of 
toxins throughout the body and the death of the patient 

Buxton and Torrey, on the basis of animal experimenta- 
tion, have concluded that the sudden so-called shock so often 
rapidly fatal after operations m fulminant peritonitis may be 
due to the explosive destruction of the bacteria by the immune 
substances of the body serum and liberation of their toxic 
contents into the circulation in large quantities In other 
words, the too sudden destruction of virulent material within 
the peritoneal cavity may have even graver results than their 
activity while living 

From the practical point of view we can estimate the value 
of any one method of treatment only by the results Per- 
sonally, while I am cognizant of the great strides in post- 
operative treatment which ha\e been made within the past 
few’ years, I am com meed that the more fa\ orable results 
have been largely due to the selection of cases at the proper 
time for operation, and their proper pre-operatnc as well as 
post-operatn e treatment 
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of cerium or small doses of caibolic acid or dilute hydrocyanic 
acid, etc , any or all of which are not only useless but likely 
to aggravate and make the 11 litable stomach still more irritable 
Medicines m this disease are out of place If anything in 
medicine has been cleaily proven, it is that appendicitis is a 
surgical disease, in fact the medical professor or internist, so 
called, should not be permitted to teach students the treatment 
of this disease unless he do so along the lines indicated in this 
paper 

The patient is given absolutely nothing by mouth until 
peristalsis is established , for it is a well-known fact that the 
smallest amount of food or even water introduced into the 
stomach gives rise to peristalsis, and peristalsis, however slight, 
must tend to prevent localization of the peritonitis It is 
sufficient for the patient’s comfort to keep the mouth moistened 
with a cloth The patient’s bodily strength is kept up by the 
use of continuous saline enteroclysis, continued as long as 
it is well borne, and at times intei rupled for longer or shorter 
periods I have found this to be of greater value than the 
use of saline enemata at stated intervals, even when they 
contain supposedly more highly nutritious substances m solu- 
tion The false, erroneous, absurd idea that patients with 
acute abdominal inflammation must be given nourishment by 
mouth has long since been disproven 

Continuous enteioclysis has been most largely used as a 
method of post-operative treatment, but I have found it of 
equal value in pentomtis prior to operation 

When vomiting occurs it can be controlled by piompt 
and thorough lavage, repeated as often as may be necessary 
This is a most essential part of the treatment, for putrefying 
food within the stomach or regurgitated into it gives rise to 
virulent toxins and ptomaines, having a profound depressant 
action upon the bodily economy as a whole Lavage is also 
to be employed when there is &reat distention of the stomach, 
hiccough, or nausea, or the spitting up of small amounts o 
dark fluid These as well as frank vomiting are the evidences 
of retention and regurgitation of putrefying material in the 
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to secure lest for the inflamed member, it is irrational to 
nullify her efforts from within, and every surgeon who has 
watched this point has observed that in general those cases that 
have been purged in this stage are likely to be more severe 
If it is desired to move the bowels, enemata should be employed, 
but given gently, for a forced enema can be as objectionable 
as a purge Quiet for the inflamed focus should be furthered 
by withholding all food and liquid by mouth, and all m this 
connection must mean all An ice-bag over the right iliac 
fossa will cause the patient to lie more quietly m one position, 
will relieve the pam, and discourage too many examinations 
The prevalent idea that it has any specific influence m abating 
the disease should be abandoned It is wise to raise the head 
of the bed or better place the patient m a sitting posture in 
order to encouiage the gravitation of fluid exudates or extra- 
vasations into the pelvis Fluid for the body should be sup- 
plied by the rectal instillation of saline solution in intermittent 
or continuous form 

No morphia should be used, as the pain is rarely too great 
to be endured, and by r its use the patient and physician are too 
often lulled into a false sense of security until peritonitis is 
too firmly established for any method of cure An exception 
may be made to this rule when operation has been decided 
upon and the patient is suffering to an unusual degree from 
nervousness or pam Then 1 / 1G gr to 1 / 2n gr morphia may 
be given and repeated once if necessary If a little tact be 
used it is surprising how seldom anodynes are needed Ex- 
treme degrees of suffering are not common in appendicitis 

Finally, all cases should be treated in the above manner, 
whether the medical attendant believes them to be serious or 
not There is no way of differentiating the case that will get 
well from the one that will not If equal care be used in all 
cases, the surgeon will rarelv be requested to act in the 
capacity of Lord High Executioner upon patients moribund 
with peritonitis, and deaths in appendicitis will become rare 

Lavage to control vomiting and not medicine such as small 
doses of calomel or calomel combined with cocaine, oxalate 



8l2 


JOHN B DEAVER 


age I would call your attention to the importance of pelvic 
drainage in cases of peritonitis By this I mean drainage by 
means of a glass tube introduced into the pelvis through the 
incision, or through a stab wound over the pelvis When, 
after operation, the patient is placed in the sitting posture, 
all fluid in the abdominal cavity will gravitate to the pelvic 
area, and it is this even more than the operative field that we 
want to dram 

After operation the patient is placed m the sitting position, 
and the treatment is practically as before operation 

In conclusion I would say that if there is one fact in the 
field of medicine which has been demonstrated conclusively, 
it is that the rational treatment of acute appendicitis is m 
operation, early and immediate if possible, late, postponed, 
or absolutely contraindicated only by the presence of other 
conditions which may be complications of the disease itself 
01 entirely independent of it, mere coincidences which render 
the performance of any operation too hazardous Advice othei 
than this no man has a right to give 

The following table illustrates the results obtained by this 
method of treatment during the year 1910 m the German Hos- 
pital and in the Children’s Hospital of the Mary J Drexel 
Home 


Number of cases of acute appendicitis 
German Hospital 
Mary J Drexel Home (Children) 

Number of cases acute appendicitis, no peritonitis 
German Hospital 
Mary J Drexel Home 

Number of cases appendicitis with peritonitis 
German Hospital 
Mary J Drexel Home 

Number of cases with diffuse peritonitis 
Number of cases with localized peritonitis 
Number of cases with serous fluid 
Number of cases indeterminate at operation 
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alimentary tract, and call for the prompt use of the stomach 
tube until the condition is relieved This also is most useful 
as a preventive of a possible acute gastric dilatation which 
I believe to be infectious or toxic 

In addition the use of the ice-bags externally allaj's pain 
and seems in a degree to inhibit active peristalsis 

Opium and opiates I use most sparingly m the treatment 
of peritonitis While opium and its denvatives stop peris- 
talsis, they do so in a manner which soon pioduces complete 
paralytic ileus, with its accompanying obstruction, retention of 
toxins, etc The relief of pam also is not to be considered 
as a prime factor in comparison to saving the patient’s life 
Moieover, this complete dulling of pam produced by morphine 
is most deceptive and often makes it impossible to determine 
correctly the stage of the disease under treatment or its 
progress When the patient is m extieme pain or so restless 
that he cannot be controlled by other means, which is rarely 
the case, I employ morphine in doses of 1 / 20 to 1 / 1C hypo- 
dermically, repeated once if necessary 

The operative technic which I employ in cases of peri- 
tonitis associated with appendicitis is that of any other peri- 
tonitis The use of protective pads is most important to 
prevent the spread of infection The appendix is always re- 
moved except when a circumscribed abscess is present and its 
removal would be attended by too great danger of diffusing 
septic matei lal Lavage of the peritoneum I consider not only 
useless but harmful It is my practice to remove the pus by 
the gentlest means and with special care not to disturb the 
coating of plastic and protective lymph which is often found 
on the bowel serosa It is not this hmiph which causes sub- 
sequent adhesions These can most often be attributed to 
rough handling of the bowel during operation or the trauma 
of pads or instruments 

Drainage should be by tube whenever possible I ha\c 
found split rubber tubes with a gauze wick serviceable, if the 
tube be sufficiently rigid to preserve its calibre Cigarette 
drains are useful only when there is but little need for drain 
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of the end results attained by my associate, Dr C G Mc- 
Mullen, and myself in 100 cases operated upon under the 
clinical diagnosis of chronic appendicitis 

DEFINITION 

Chronic appendicitis has usually been considered under the 
three following heads 

1 Recuirent appendicitis, in which the patient suffers from 
well-defined acute attacks with intervals relatively symptom- 
less, the operation being performed to prevent subsequent 
attacks 

2 Relapsing appendicitis, in v Inch the patient has suffered 
from one or moie well-defined attacks, never having recovered 
normal health m the intervals 

3 Chronic appendicitis, the term including those chronic 
symptom-producing conditions of the appendix, in which 
definite attacks of acute appendicitis have either never occurred 
or at least do not constitute an easily recognizable part of the 
clinical picture Patients in this class seek relief, not from 
the acute attacks but from the more or less serious gastro- 
intestinal symptoms, pam, or other discomforts due to an 
abnormal condition of the appendix 

The older literature on chronic appendicitis refers almost 
entirely to interval operations m the recurrent type, .but within 
recent yeais the term has been more and more limited to the 
third class of cases, and it is to this latter type of appendicular 
disease that the present study has been chiefly directed 

PATHOLOGY 

Considerable confusion exists in the literature concerning 
the pathological changes found in cases of chronic appendicitis 
Most writers who have based their opinions chiefly on micro- 
scopical findings without reference to the clinical symptoms 
have dwelt largely upon certain so-called catarrhal changes m 
the appendix, but the writer, in a pathological study of over 
2000 appendices, has been unable to correlate the finer micro- 
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Chronic appendicitis is a disease ideally suited for sui- 
gical treatment The operative technic is settled, simple, and 
safe The postoperative convalescence is rapid and easy, no 
important organs or physiological functions are mtei fered with 
or disturbed, and the cure in real cases is absolute 

Kehr has, however, very aptly said that a living patient who 
has received no permanent benefit from an operation is a liv- 
ing, talking, unforgettable advertisement of failure, and any 
considerable proportion of such cases must soon condemn an 
operative procedure, even though the average results obtained 
are considerably better than those reached by other means 
That the end results in cases operated upon for supposed chronic 
appendicitis have not thus far been altogether satisfactory, is 
attested by the fact that m almost every community there are 
more or less numerous patients who have had their appendices 
removed, with no improvement m their symptoms. This is 
partly accounted for by the fact that chronic appendicitis has 
been the especially selected playground of the amateur sur- 
geon, but there is abundant evidence that a large proportion of 
the uncured patients have left the operating tables of surgeons 
whose standing is unquestionable 

That in the future these results can be considerably im- 
proved admits of no doubt Such improvement must come 
largely through careful study of the successes and failures of 
the past, and the investigation upon which this paper is based 
was undertaken with the idea that the knowledge so gained 
might enable us to eliminate a certain proportion of the unsatis- 
factory late results This study has consisted of a review of 
the literature on the subject, together with a critical anal} sis 

S13 
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and their findings correspond quite closely with our experience 
in our cured cases. 

In studying the symptoms of appendicular dyspepsia I have 
made use of two groups of cases the chronic appendix cases, 
51 in number, in whom the symptoms of indigestion were cured 
by removing the appendix , and a control group of 33 patients 
operated upon for acute appendicitis, but who after operation 
found themselves cured of a long-standing chronic dyspepsia 
The character of the indigestion was the same in both groups, 
and although individual patients may differ in their description 
of the sj^mptoms, the type picture of the essential features is 
apparently quite constant 

Many of those operated upon for acute appendicitis state 
that the final attack began like their old attacks of indigestion, 
but that instead of soon letting up the pains grew steadily 
worse, and that before long the telltale right inguinal pam 
was added to the acute indigestion and then followed the diag- 
nosis of acute appendicitis In studying the symptoms of 
appendicular dyspepsia we must, therefore, beai constantly in 
mind the early symptoms of acute appendicitis 

Previous Attacks of Acute Appendicitis — Forty-seven out 
of 64 or 73 per cent of our cured cases give a history of having 
had at some previous date acute abdominal illnesses, usually 
referred to as acute indigestion, gastritis, or bilious attacks, 
but on close analysis presenting the classical picture of an 
acute appendicular illness, namely, rather severe sudden epi- 
gastric, umbilical, or general abdominal pain, soon accom- 
panied by nausea or vomiting, and later followed by pam 
or soreness in the right inguinal region, and a period of partial 
or complete incapacity for work 

Indigestion — Of our 64 cured cases, in 51 chronic indiges- 
tion was the chief cause of complaint, and of the remaining 
13, 11 gave a history of having had attacks of acute indigestion, 
the symptoms of which were interpreted as being really those 
of acute appendicitis Thus m only two cured cases were the 
symptoms solely those of right inguinal pam, and in one of 
these patients the right tube and ovaiy were also removed 
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scopical changes with the clinical symptoms in the chronic 
cases In my own experience the essential pathological 
changes have been studied satisfactorily only at the operating 
table, where all conditions which may interrupt the free drain- 
age of the appendix are open to observation Almost without 
exception, symptom-producing appendices are associated with 
anatomical conditions interfering directly with the free diam- 
age of the appendix, and as a rule the more permanent the 
occlusion the more constant or frequent the clinical symptoms 
Conversely, so-called catarrhal appendices without demon- 
strable obstruction have seldom produced clinical symptoms 
referable to the appendix 

Actual obstructions may be due to cicatricial strictures 
within the appendix itself, or to fecal concretions or other 
solid bodies, or to malpositions of the appendix caused either 
by a short mesentery or by adhesions the result of developmen- 
tal or previous inflammatory conditions 

SYMPTOMS 

Probably in no other well-recognized surgical condition 
occurring within the abdomen does the literature show such 
utter confusion regarding the symptomatology Following 
the paper on “ Appendicitis Larvata ” published by Ewald 
in 1899, almost every conceivable abdominal ache or pain and 
ever}’’ imaginable variety of indigestion have been ascribed to 
chronic appendicitis or appendicular dyspepsia. Even as late 
as 1910 we have Moymhan’s article on appendix dyspepsia 
so vaguely written, that, as Bowlby has aptly pointed out, one 
might infer from it that all forms of indigestion are caused by 
the appendix All of this reminds one of the confusion uhich 
existed a few years ago concerning the symptomatology of 
gastric and duodenal ulcer, and it is to be hoped that in a few 
years we may have a type picture of chronic appendicitis at 
least approaching m clearness of outline that of duodena 1 ulcer 
or gall-stones The recently published study of Graham and 
Guthrie goes far tovard clearing up some of the confusion, 
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In gall-bladder disease we have the sudden onset and 
almost equally sudden relief, with the characteristic radiation 
of the pam, or in the absence of real pain we may have die 
sudden attacks of gaseous pressure relieved by belching, slight 
vomiting, or regurgitation The patient as a rule notices no 
definite relation to food intake, the periods of disability are 
usually short, and the intervals are, as a rule, free from symp- 
toms except as regards hyperacidity m some cases 

In chronic constipation the distress or pain is of a diffuse 
character, with aieas of special intensity corresponding to 
points along the colon Increase of pain or distress is directly 
refeiable to the degree of constipation, and the trouble is 
temporarily relieved by catharsis 

In enteroptosis the pain varies greatly in individual cases, 
bears a definite relation to fatigue, and gas is associated with 
the characteristic physical type and neurasthenic tendencies 

In appendix dyspepsia the first pain of an attack may come 
on without warning or may follow an indiscretion in diet, 
but during the subsequent period of disability, food intake is 
regularly associated with an increase of distress or pam The 
pam is irregular as to time of onset and may appear any time, 
from a few minutes to an hour or more after eating, and may 
be manifested only as a peculiar epigastric distress, or attacks 
of quite severe abdominal pain may be followed by days or 
weeks in which the patient is afraid to eat because each meal 
is liable to be followed by a peculiar, tenacious distress of such 
a nature as to convince both the patient and the examining 
physician that there is something definitely wrong at some point 
in the intestinal canal 

Nausea — Next to the pam and epigastric distress, nausea 
has been the most frequent symptom m our cured cases As 
the pam mci eases in severity, nausea becomes a prominent 
symptom, and with painful attacks approaching m intensity 
the pam of acute appendicitis, nausea and vomiting become 
the rule While actual vomiting is confined largely to the 
more severe painful attacks, nausea seems to be far more com- 
mon than in gastric ulcer or gall-stones , nausea is the ru e 
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Paw — Pam is the most constant symptom of the acute 
attack, but the first pain is only in rare instances leferred to the 
right inguinal region The primary pam is almost always 
located m the epigastrium or mid-abdomen, and it is only after 
some hours or until definite inflammatory changes aie well 
advanced m the appendix, that the patient complains of pam m 
the right lower quadrant Similarly m our cuied cases of 
chronic appendicitis, the pam has been almost constantly re- 
ferred to as epigastric or mid-abdominal rather than right 
inguinal On the other hand, nearly all the patients not bene- 
fited by operation complained of right inguinal pain as one of 
their chief symptoms 

Graham and Guthrie state that, given attacks of dyspepsia 
accompanied by epigastric pam with radiation to or about the 
umbilicus or lower abdomen, we must hold first and clearly 
to appendicular disturbance, and this statement agrees perfectly 
with our experience We may call this pain a pyloi ospasm, 
or we may account for it as best suits our fancy, but it is 
appaiently analogous to the early pain of the acute appendix 
attack, and its presence in real cases of chronic appendicitis 
is so constant that its absence in the history of a suspected 
case should lead to a grave doubt as to the accuracy of the 
diagnosis Such attacks of epigastric or mid-abdominal pam 
or distress were present m over 96 per cent of our cured cases 

Epigastric or mid-abdominal pain is also a piommenfc 
symptom in a number of other abdominal diseases, but a care- 
fully analyzed history will allow of a differentiation in most 
cases. 

In gastric and duodenal ulcer we have a clean-cut regu- 
larity in the symptoms not observable in appendicular dys- 
pepsia In ulcer, before secondary complications have inter- 
vened, the intervals between the attacks are free from S}mp- 
toms, and during the attack the pam comes on at a regular 
interval after each meal Food gives temporary relief and 
alkalies are similarly effectual Later, as complications inter- 
vene, much of this regularity is lost, but the early history is 
always attainable and the onset of complications is usually 
accompanied by c\ idences of food retention 
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patients almost without exception complained of pam m the 
right lower quadiant as then chief symptom 

It is altogether probable that the symptoms of so-called 
appendiceal indigestion ai e caused by the same abnormal con- 
dition which is the piedominatmg factor at the onset of the 
acute attack, namely, an obstruction interfering with the free 
drainage of the appendix, and that as long as the lesion remains 
a mechanical one the pain or discomfort is referred to the mid- 
abdominal region On the other hand, it is a well-known fact 
that, with the onset of active inflammatory changes in the 
appendix, we have pain subjectively referred to the region of 
the appendix In those who escape the acute inflammatory 
attacks, the subjective symptoms may be entirely referred to 
the epigastrium or mid-abdominal region, but, m the majority 
of patients, occasional attacks will probably lead to active 
inflammatory changes m the appendix and an accompanying 
pain or soieness in the right lower quadrant 

Gall-stones — Previously undiagnosed gall-stones were 
found in three men and one woman operated upon for chronic 
appendicitis Cholecystectomy in addition to the appendec- 
tomy resulted in a cure m each case All of these patients had 
definitely diseased appendices, but when the histones were 
again taken after the operation, it was found that m each, the 
gall-bladder had undoubtedly been responsible for its share 
of the symptoms This error in diagnosis is of little practical 
importance, piovided the gall-bladder is routinely examined 
each time the abdomen is opened 

Uncured Cases — Our uncured cases, 36 m number, may 
be divided into several well-defined groups, a study of which 
will, I believe, illustrate some of the errors frequently made by 
both the surgeon and general practitioner 

M ovable C cecum Group — This is the largest group and 
compnses 16 cases, all of whom were characterized at opera- 
tion by a long, movable caecum without any very definite 
changes in the appendix Although before operation the en- 
teroptosis had not been clearly recognized, a re-examination 
after operation shows that the majority of them belong to the 
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during the height of the attacks, and frequently is the most 
constant and distressing symptom complained of by the patient 
Ochsner has called attention to the fact that this symptom is 
especially frequent in cases where the appendix contains a large 
fecal concretion 

Constipation — Most wi iters have spoken of constipation 
as one of the chief symptoms of chronic appendicitis, but m 
our cured cases constipation has not been moie prevalent than 
in the ordinary run of office patients, and removal of the 
appendix has had no constant effect upon this condition As 
will be noted later, a large group of uncured patients with pam 
m the right lower quadrant suffered from chronic constipation, 
and neither the pam nor the constipation was benefited by 
removing the appendix Several patients who sometimes had 
spells of sudden diarrhoea, following soon after the onset of 
their painful attacks, were cuied of the diarrhoea after removal 
of their appendices, a fact previously noted by Ewald and 
others 

Gas — In our earlier records, gas and distress are often 
used without special differentiation, but we have come to realize 
that in chronic appendicitis the distress usually bears no particu- 
lar relation to gas, and although discomfort from gas makes 
up part of the general pictuie, it is a far more characteristic 
feature of our uncured than of our cured patients 

Appetite — The appetite often fails during the height of the 
attack, but for the most part our histories in the cured cases 
record the fact that the appetite is good but the patient is often 
afraid to eat because of the subsequent distress 

Taking the 64 cured patients as a group, we are at once 
struck by the fact that 62 complained of attacks of epigastric 
or mid-abdominal pam or distress Forty-seven stated that 
the}' had one or more attacks m which the primary pam and 
nausea were also accompanied by pam or soreness m the right 
lower quadrant, a fact w Inch aided materially m the diagnosis, 
but even m these patients the subjectne symptoms directly 
referable to the region of the appendix constitute but a minor 
part of the total discomfort On the other hand, our uncured 
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No especial difficulty should be encountered in properly 
diagnosing this class of cases, provided one bears m mind the 
absence of any pi cvious well defined appendix attacks, togethei 
with the absence of epigastric pain or distress as a prominent 
symptom, and gives due consideration to the chronic constipa- 
tion and the objective evidences of enteroptosis and dilated 
caecum 

Kidney Lesions — Three men in our series not cured by 
appendectomy subsequentl}’- developed typical attacks of renal 
colic, and it is possible that renal obstruction may have been 
a cause of symptoms m several of the uncured women A 
careful history, aided by the X-ray and the cystoscope in all 
suspicious cases, should make a differential diagnosis between 
kidney and appendix lesions possible in most instances It 
is a fact, however, that in the past a very large proportion of 
patients suffering from intermittent hydronephrosis have had 
their appendices removed without benefit, and it is only by 
the most conscientious use of all diagnostic aids at our com- 
mand that we can hope to escape similar errors in the future 

Psoas Spasm — Two patients not cured by appendectomy 
apparently suffer from some lesion involving the psoas muscle, 
the trouble being associated with painful contractures of the 
right psoas which can be readily palpated in each case In 
these patients the pain is chiefly related to muscular exertion, 
and flexion and adduction of the right thigh gives partial relief 
Operation was undertaken with the idea that an adherent 
appendix might be the cause of the trouble, but no lesion of 
the appendix was found in either case 

Hystena — Two uncuied patients developed typical symp- 
toms of hystena soon after operation If we bear constantly 
m mind the possibility of this error very few mistakes should 
be made It must of course be borne m mind that appen- 
dicitis may be the existing cause of hysteria 

Tubei culosis of Mesentenc Lymph-nodes — Tuberculous 
mesenteric lymph-nodes were found in one case m which the 
appendectomy did no good, but the positive diagnosis made 
possible by the laparotomy was of sufficient value to justi y 
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physical type so commonly associated with Glenard’s disease 
None of these patients was permanently benefited by the opera- 
tion, although nearly all of them were apparently much bene- 
fited for a few weeks or months, a fact probably accounted for 
by the enforced rest and careful diet incident to the operation 
and convalescence 

Viewed as a group, the histones differ stnkingly from 
those of the cured cases Previous attacks with symptoms 
corresponding to acute appendicitis are mentioned 111 only two 
histones, while in none of the patients in this group was epi- 
gastric or mid-abdommal pam a prominent feature On the 
other hand, pain in the right lower quadrant was the ever- 
present symptom which induced these patients to seek surgical 
relief Chronic constipation is usually associated with the 
pain, and gas is a far more noticeable symptom than in the 
cured cases Fatigue is often given as a cause of increased 
pain 

During the past two yeais Wilms, Wiemann, and Stierhn, 
m Germany, and Chemesse, 111 Fiance, have each published 
papers dealing with the movable caecum in its relation to the 
diagnosis of chronic appendicitis, and Wilms has devised a 
most ingenious method for fixing the caecum, by means of 
which he claims to have had excellent results Stierhn, m 
an exhaustive paper on the subject of movable caecum, has 
recently reported the end results in 43 cases operated b) 
Wilms, -with 75 per cent of complete cures, a number of the 
cured cases having previously had their appendices removed 
without benefit In the older literatuie on this subject, we find 
Edebohls, who believed that 80 or more per cent of movable 
kidneys weie associated with symptoms of chronic appendicitis 
Also the paper of Blake, who show s that a mo\ able caecum ma\ 
be the cause of real appendix trouble 

Lane has recently called attention to certain adhesion- 
hke bands, which may be present in these cases and cause 
symptoms b} r obstructing the ileum close to the caecum The 
real importance of Lane’s kink which has recentlv attracted 
considerable attention has not yet been determined but the 
possibility of its presence should alwa\s be borne m mind 
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5 Unless the diagnosis is absolutely certain, the gall- 
bladder, stomach, and right kidney should be explored, and 
the possibility of a Lane’s kink excluded in all cases operated 
upon for chronic appendicitis 
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the operation, and under very rigid hygienic treatment, this 
patient has remained 111 good health since the operation 

Miscellaneous — In twelve patients the symptoms still com- 
plained of are of such indefinite nature as to leave the diag- 
nosis in doubt Appendectomy undoubtedly benefited seveial 
of these patients, but they still consider themselves far from 
cured 


SUMMARY 

1 The majority of patients suffering from chronic appen- 
dicitis give a history of having had one or more attacks of 
acute abdominal illness, with a sequence of symptoms recogniz- 
able as those of an acute appendix attack, namely, sudden 
severe abdominal pain, usually beginning in the epigastrium 
or mid-abdomen, accompanied by nausea and vomiting and 
followed by a period of pam and tenderness in the right lower 
quadrant 

2 In our experience appendiceal dyspepsia has been char- 
acterized by symptoms strikingly analogous to the eaihest 
symptoms of acute appendicitis, namely, attacks of epigastric 
or mid-abdominal pam or distress only rarely accompanied by 
subjective symptoms referable to the region of the appendix 
During those attacks the pam or distress is nearly always 
increased by food intake 

3 Pain confined chiefly to the light lower quadrant and 
not associated with attacks of epigastric pam and nausea is 
seldom due to the appendix, and before making a diagnosis 
of chronic appendicitis m these cases every other possible condi- 
tion should be excluded 

4 The majont)’- of our failures have been in patients 
complaining of right inguinal pam associated with chronic 
constipation At operation these patients have presented an 
unusually long or dilated caecum, usually accompanied b\ 
other evidences of enteroptosis In the future a certain pro- 
portion of these patients may be cured by some such operation 
as that adAOcated by Wilms, but appendectomy alone does no? 
cure 
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With a view to opening tins discussion, I will give a brief 
review of the methods I have employed and the results obtained 
in the few cases of ureteral disease that have fallen under my 
personal caie, in the hope that I may glean from your dis- 
cussion facts which will enable me in the future to avoid some 
of my eai her mistakes 

In leueumg my case histories, I find that I have records 
of 31 patients presenting symptoms of ureteral lesions, m 
which operations were undertaken or seriously considered 
The actual number of operations performed by me for the 
relief of the ureteral lesions or their sequelae was 34 This 
docs not include a number of operations performed without 
relief by other suigeons before the patients came under my 
care Se\ eral of these patients presented more than one lesion 

The cases may be classified as follows congenital mal- 
formations, 2, traumatic rupture, 1, ureteral fistulae, 4, strict- 
ures due to abcrrent arteries, 2, stnctures due to inflammatory 
exudates, 3, stnctures due to faulty implantation into renal 
pelvis, 1 , ureteral calculus, 17, symptoms and signs of ureteral 
calculus, no stone found at operation, 3 

CONGENITAL MALFORMATIONS 

Case I — The patient was a young man, twenty-eight years 
of age, who complained of two attacks of right-sided colic lasting 
several hours , blood and albumin in the unne, tenderness in the 
right renal region 

X-rays showed small, clearly defined shadow just below right 
kidney On opeiation the following conditions were revealed 
( I ) abei rent renal artery leading to upper pole, rendering deliv- 
ery of the kidney extremely difficult, (2) a thin-walled perirena 
cyst, which was ruptured during the manipulations necessary to 
effect delivery of the kidney, (3) double renal pelvis and ureter, 
which, however, fused about four inches below the kidney, (4) 
hydronephrosis of upper pelvis and ureter, lower pelvis an 
ureter normal 

Upper pelvis opened and cahces explored, with negative 
result Small hard body palpated in upper ureter just above its 
junction with lower tube On exploration this was found to e 
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The development of surgery of the ureter was made 
possible by the introduction of the cystoscope and ureteral 
catheter Before the employment of these aids to diagnosis, 
pathological conditions of the ureter were rarely recognized, 
and their symptoms generally attributed to lesions of the 
kidney or bladder 

While the first crude instruments devised to obtain know 1 - 
edge by direct inspection of the bladder mucosa and uieteial 
onfices served to awaken the interest of the profession in 
ureteral disease, it was not until 1891, when the catheterizing 
cystoscopes of Nitze and Casper were introduced, that a sys- 
tematic study of the lesions of the ureter was undertaken 
During the past twenty years much has been added to our 
knowledge of these conditions, and many operative procedures 
have been devised and practised for their relief 

While the number of diseased conditions of the ureter 
requiring relief by surgical operation is limited, and while few 
surgeons have acquired a large experience m these procedures, 
still at the present time it may be stated, that most surgeons 
are encountering an increasing number of these operations, 
and, for this reason it seemed to the writer, that the present 
meeting of the society might with profit be devoted to a dis- 
cussion of tile \anous procedures employed in treating some 
of the more common conditions, which would be mutually 
helpful 
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incision and the free intestines packed off with large masses of 
handkerchief gauze It was then found that the caecum and 
several adhcicnt loops of small intestine apparently surrounded 
the fistulous tract, which communicated with the upper part of 
the ureter A median incision was next made in the parietal 
peritoneum covering the great vessels, and this was gently re 
fleeted from the median line until the kidney was finally exposed 
Several large vessels were seen passing from the aorta and nght 
iliac vessels to a cleft on the anterior surface of the kidney 
These were secured and divided After this, with one hand m 
the external wound and the other in the median incision, the 
kidney was with great difficulty separated from the overlying 
adherent intestines and removed The parietal peritoneum was 
then replaced and sutured, both wounds were united by layer 
suture, and the fistulous tract packed with formalin gauze 

His convalescence was prompt and uneventful 

INJURY 

Case III — My case of traumatic rupture of the ureter oc- 
curred in a young man who had been crushed m a railway acci- 
dent, resulting in fracture of the pelvis When first brought to 
the hospital, he was cathetenzed and clear urine withdrawn 
Later expressing a desire to urinate, he passed a small amount 
of dark red fluid which contained numerous blood-cells Just 
before operation he was again cathetenzed, and clear urine again 
withdrawn 

On operation there ivas found a bilateral fracture of the pelvic 
brim, with laceration of the internal iliac vessels and a complete 
rupture of the ureter on the right side As the patient was 
moribund, an attempt was made only to arrest the hemornage 
by gauze packing He died shortly after leaving the table 

The case is of interest only in illustrating the cause o is 
intermittent lxematuria 

tistula: 

Case IV — Abdominal hysterectomy by a colleague Acci 
dental division of the right ureter An attempt subsequen y 
made by the same surgeon to implant proximal portion in 0 
bladder As this was unsuccessful, a second operation succee e 
in implanting it into upper portion of vagina Abdomma sin 
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a soft calculus, which was lemoved Ureter cathcteri7ed and 
found to be patent Ureteral wound closed, kidney replaced, and 
abdominal wound partly closed by layer suture and drained The 
operation was exceedingly difficult, long, and accompanied b\ 
considerable shock 

Patient complained of severe constant pain for fourteen days, 
accompanied by an irregular temperature, progressive asthenia, 
and signs of infection of the kidney It was finally decided to 
icopen the wound for exploration A large cedematous kidney 
was found which was the seat of numerous septic infarcts 
Nephrectomy, followed by prompt recovery 

Case II — A boy, aged twenty years, was referred to the 
writer by Ur W H Murray of Plainfield, suffering from a 
urinary fistula in the right inguinal region Several months 
before this he had been operated upon for supposed acute appen- 
dicitis The operation was a difficult one and associated with 
considerable hemorrhage, necessitating the use of numerous 
clamps, some of which were left temporarily m the wound 
After rather a stormy convalescence, urine was observed to flow 
from the wound in considerable quantity One or two subsequent 
efforts were made to close the fistula but without result On 
examination, a scar of the previous operations was found m the 
right inguinal region, in the centre of which was the opening 
of the fistulous tract, which on probing was found to lead back- 
ward and toward the median line Here on careful palpation 
there could be felt a mass which seemed to be a rather small, 
malformed ectopic kidney 

Cystoscopy and ureteral catheterization by Dr Osgood demon- 
strated normal urine from the left ureter The ureteral catheter 
could only be passed a short distance into the right ureter, and 
from this no urine could be obtained 

Under ether anaesthesia an incision was made to the outer 
side of the original scar dividing the several lasers of muscle 
until the peritoneum vas reached This was slowly reflected 
from the iliac fossa until the outer edge of the misplaced kidney 
could be felt and seen As a dense mass of adhesions nov. seemed 
to bind the skin and -various intrapentoneal structures to the 
Indue}, further attempts to expose it b\ this route seemed un« ise. 
as the location of the -vessels entering the organ could not be 
determined The peritoneal cant} vas next opened b} a median 
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which was as large as an egg-plant and exquisitely tender No 
fever, moderate haunaturia on one or two occasions 

On operation, kidney found displaced downward Renal 
pelvis greatly distended Dense vascular band extending from 
lower pole of the kidney to aorta (and aberrant renal artery) 
This band caused a constriction of the dilated pelvis, forming an 
hour-glass tumor with distortion of the ureteral implantation and 
obstruction of the tube The band was divided between two 
ligatures, and the fluid contents of the pelvis evacuated by mod- 
erate compression The kidney was pushed up into its normal 
position, which served to straighten the ureter, and the organ 
firmly anchored in place The wound healed kindly, but the 
patient was never free from pain, and several weeks later had a 
severe attack, with the development of a large renal tumor 
Nephrectomy was followed by complete relief Examination of 
the specimen showed great thickening of the ureter at the point 
of previous pressure 

Case X — A man, thirty-four j ears of age, suffered for several 
months from right-sided attacks of typical renal colic When 
examined during an attack there was tenderness and an abnormal 
fulness in the right flank X-ray negative Cystoscopy and 
ureteral catheterization revealed no calculus 

On exploring the kidney by a lumbar incision a dense vas- 
cular band (aberrant artery) was found passing from the lower 
pole of kidney, compressing the ureter This was divided between 
two ligatures and the compressed ureter freed The kidney was 
fixed m its normal position, and the wound closed The conva- 
lescence was somewhat delayed by severe pain and moderate 
fever occurring several days after operation, probably due to a 
mild attack of septic infarcts Tins subsided promptly, and the 
patient left the hospital well one month from the date of tie 
operation Six months later patient free from recurrence 

Case XI — Female, aged twenty-six years Pam m ng t 
inguinal region for several months Appendix removed wit ou 
relief Pam paroxysmal, radiating from kidney to groin icr ° 
scopic blood in urine Cystoscoped Ureteral orifices norma 
Right ureteral catheter meets obstruction near kidney p e V ' 1S 
X-rays show faint shadow just above posterior spine re er 
explored by longitudinal incision in flank Marked angu ation 
caused by inflammatory band This was removed, the ure er 
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healed but patient suffered greatly from irritation of vulva 
and thighs, from constant contact with urine 

After consultation it was decided to advise nephrectomy, 
which was successful with complete restoration to health 

Case V — Hysterectomy by the writer for carcinoma which 
surrounded right lower ureter Ureter implanted into vault of 
vagina 

Recovery from hysterectomy, followed by ascending infection 
of right kidney Chills, fever, delirium, and great prostration 
Complete recovery after nephrectomy Patient died the follow- 
ing year from recurrence 

Case VI — The ureteral fistula following operation for acute 
appendicitis in iliac kidney reported above under Congenital 
Malformations (Case II) 

Case VII — Operation by colleague for pelvic infection on 
right side This was followed by an abundant flow of urine from 
iliac wound, which had been diained Patient in rather poor 
condition fiom piolonged sepsis Advised no operation, but 
measuies to insure free drainage Sinus finally closed by granu- 
lation, the patient making a complete recovery 

STRICTURE 

Case VIII — Female, aged twenty-five yeais For two years 
has experienced attacks of severe right-sided pain, with swelling 
m the flank, often accompanied by nausea and vomiting No 
fever, no hsematuria, no frequency in urination X-rays nega- 
tive At operation, kidney pelvis was found moderately dis- 
tended, with the ureter implanted at its upper exlrenut) and 
acutely kinked A large diamond shaped section of the posterior 
wall of the pelvis was removed and the wound closed with a fine 
catgut continuous suture, reinforced by a laver of the fibrous 
capsule of the kidney, which was stripped from the organ and 
sutured over the wound in the pelvis She made a rapid and 
satisfactory convalescence No leakage Primarv union of the 
wound Patient well one vear later 

Case IX — An unmarried female, aged tvenlv-mne vears 
Suffered for twelve }ears from recurrent attacks of severe left- 
sided renal colic, with swelling of the flank Duration of the 
attacks from a few hours to four or five davs Patient great!,, 
emaciated bv prolonged suffering Renal tumor distinctly felt. 
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proximal portion of the tube, which was quickly clamped As 
there was no efflux from the bladder stump, the ureter was 
brought outside of the wound, the small fibrous extremity cut 
off, and a large amount of foul-smelling pus evacuated The 
bladder was next emptied, and a sound introduced and pressed 
firmly against the left posterior w r all A small incision was made 
into the viscus at this point, and the free extremity of the ureter 
drawn into the bladder and sutured by the Van Hook method 
The wound was then very carefully disinfected and closed by 
layer suture , a large cigarette dram remaining m the lower angle, 
which extended to the retroperitoneal space in the bottom of the 
pelvis No reaction followed the operation The entire wound 
healed primarily without leakage of urine 

CALCULUS CASES 

CAsr XIV — Boy of fourteen years entered Roosevelt Hos- 
pital stifleiing from pain ovei the appendix region and marked 
tenderness at McBtuncy’s point Indefinite history of fever 
with previous attacks 

Diagnosis of chiomc appendicitis Normal appendix removed 
Re-entered hospital several months later with large hydronephro- 
sis Kidney removed Ureteral sound passed into ureter and 
arrested near bladder Several months later patient again entered 
hospital with impacted oblong calculus m posterior urethra 
This w r as lemovcd b) penneal section, with complete and per- 
manent relief 

Case XV — Young negro entered Roosevelt Hospital suffer- 
ing agonizing pain near McBumey’s point No fever, no mus- 
cular ngidily except during height of attack History of many 
similar attacks during past six months Right kidney had been 
explored in anolhei hospital 

On the advice of one of the oldei surgeons, I removed a 
normal appendix with complete lehef of symptoms for severa 
weeks The attacks, however, returned, and after a number o 
examinations I detected a few red blood-cells in a specimen o 
mine passed immediately after a particularly severe attack 0 
X-ray or cystoscopy available at that period 

Believing that we had to do with a calculus somewhere m 
the right urinary tract, the right kidney and upper third ° * ie 
ureter were exposed by a long lumbar incision The ki ney 
appeared normal, but a small calculus was detected lodge in 
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opened, and bougie passed upward to kidney and downward to 
bladder No further obstruction encountered Wounds closed 
Primary healing Patient reported well five \eais later 

Case XII — Male, aged forty years History of operation for 
vesical calculus twenty years ago For past four years has 
suffered from left-sided colic, which has become more frequent 
during past three months Pain veiy severe, radiating to groin 
Cystoscoped, urine from left kidney blood stained, and from 
right clear X-iays showed round shadow near transverse process 
of fourth lumbar vertebia, which corresponded to point of greatest 
tenderness to pressure Ureter and kidney explored, no stone 
found, only inflammatory thickening around pelvis of kidney, 
and upper part of ureter Ureter freed from surrounding adhe- 
sions W ound closed with fine chromic sutures Lumbar incision 
united by layer suture Recovery 

Case XIII — Male, forty-two years of age Several attacks 
of left-sided colic with soreness and general discomfort m the 
flank and inguinal region most of the time Has felt feverish 
at times No blood or pus in the urine 

X-ray gave indefinite shadow over region of lower uieter 
near bladder Cystoscopy revealed patent right ureter with 
abundant flow 7 of urine Left orifice pouting No efflux after 
indigo carmine for one hour Catheter could not be introduced 
An incision eight inches m length w r as made parallel to 
Poupart’s ligament from a point tw r o inches above the anterior 
superior spinous process The muscles were divided until the 
retroperitoneal tissue was reached The peritoneum was retracted 
tow'ard the median line and a thickened and dilated ureter 
exposed, which was followed dow r nw r ard over the brim of the 
pelvis When near the bladder dense adhesions w r ere encountered, 
surrounding the low r er inch of the canal and constricting it to a 
thin dense, fibrous cord With extreme difficult} these adhesions 
W'ere separated from the impervious extremity of the ureter until 
its junction wuth the bladder w'as recognized As the hemorrhage 
was troublesome, the wound was mam times irrigated with hot 
salt solution and packed with gauze 

During manipulations undertaken to palpate the \esical wall, 
with the hope of finding a stone in the intramural portion of the 
ureter, the small fibrous extremit} was torn from the bladder 
A drop of pus slow!} oozed from the minute opening m the 
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Case XIX — Female, aged forty years Left-sided colic for 
eighteen years, becoming more frequent and severe for last 
eighteen months Slight haematiiria and frequency Cystoscopic 
examination Ureteral orifice puffy Ureteral catheter meets 
slight obstruction at seven inches, which is, however, easily over- 
come, and passed to pelvis of kidney X-rays show distinct 
shadow near peluc bum Ureter explored in usual manner 
Stone felt just below brim, easily pushed upward to dilated 
portion of ureter, and removed through longitudinal incision 
Wounds dosed in usual manner Complete healing under first 
dressing. 

Case XX — Male, forty years of age Several attacks of 
severe left-sided colic radiating from kidney to groin and testicle 
Duration three weeks No frequency, no fever, slight heematuna 
X-ray shows angulated shadow over upper third of left ureter 
Ureteral catheter obstructed at this point Ureter exposed in 
loin by lumbar incision, longitudinal opening through which cal- 
culus was removed Ureteral wound sutured with fine chromic 
catgut Abdominal wound closed in usual manner Primary 
healing 

Case XXI — The patient whose history was presented as 
Case I under Congenital Malformations 

Case XXII— Male, fifty-five years of age Exceedingly 
obese, suffered from severe left-sided abdominal pain, with 
nausea, vomiting, and great prostration Bow r els constipated, 
and no effort on the part of the attending physicians to produce 
a movement had been successful The abdomen became dis- 
tended, and his condition became critical I saw him m consul- 
tation xn the country, where cystoscopy and radiography were 
out of the question The diagnosis rested between renal colic 
and intestinal obstruction The size of the patient and his 
extreme tenderness and restlessness prevented our obtaining any 
reliable data from the physical examination 

Under ether anaesthesia, the abdomen was explored wit 
negative result, but a large renal tumor wms appreciated by tie 
examining hand within the peritoneal cavity The abdomina 
wound was closed and an enormous hydronephntic ki ney 
exposed by a lumbar incision This was opened and draine 
through the cortex, with complete relief of symptoms 16 
sinus persisted for several weeks, with more or less pain at inter 
vals over the lower uretei Finally after a particularly severe 
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the upper part of the ureter just below the pehis The ureter 
was opened by a longitudinal cut, the stone removed, and the 
ureteral incision closed by three or four fine cluomic catgut 
sutures He made an uninterrupted recover} 

Casc XVI — Male, aged thirty- four yeais Suffered from 
light-sided renal colic for twenty-six )eais Hacmaturia and 
pyuna present Right kidney explored for stone, with negative 
result, six months bcfoie admission X-ray examination showed 
daik shadow lieai spine of ischium Ureteral orifice everted, 
catheter ai rested in lower uieter Operation, eight inch incision 
parallel to Poupart’s ligament , external oblique aponeurosis split , 
internal oblique and transversahs muscles divided transversel} 
Peritoneum sepaiated fiom iliac fascia and right side of pelvis 
Stone felt near ischial spine Ureter much thickened and dilated 
above calculus, which was pushed upward to brim of pelvis 
Longitudinal incision in ureter, inegular mulberry stone lemovcd 
Uieteral wound closed by five chromic catgut sutures, muscles 
united by plain gut Cigaielte diain to letroperitoncal space 
Skin united with silkworm gut Primal y union No leakage 
of uiine 

Casc XVII — Male, aged fort} -nine years Suffered from 
right-sided colic and frequent mictuntion for tw r o or three years 
X-ray shotved oblong shadow near vesical end of right ureter 
Cystoscopic examination showed eversion and oedema of right 
ureteral orifice Ureter exposed by same incision as in previous 
case Calculus felt at junction of bladder Ureter opened near 
pelvic brim for exploration with metal probe Attempt to push 
calculus upward to ureteral wound unsuccessful Second open- 
ing over stone, which was easil} removed Both ureteral open- 
ings sutured with fine chromic catgut, the lowermost with con- 
siderable difficulty Wound closed Primary healing 

C \sc XVIII — Female, aged fort} -three \ cars Suffered from 
attacks of left-sided pain for sixteen years Has had left o\an 
and lube removed, kidney and ureter explored, and \entral henna 
operated upon without relief Blood and pus in urine X-ra> 
examination showed small distinct shadow at vesical end of 
ureter Bladder opened above pubjs Probe introduced into left 
ureter Stone felt one-half inch abo\e meatus Ureteral orifice 
enlarged and stone remoied b} forceps Suprapubic wound 
closed Frequent catheterization Pnman union and complete 
reco\ en 
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from right ureteral orifice, only small amount of pus from left 
Right ureteral orifice normal, left pouting, intravesical portion 
of ureter swollen and projecting into bladder Catheter easily 
passed to right kidney, but could not be introduced into left 

Under ether anaesthesia left lower ureter exposed by long 
inguinal incision Ureter found’ dilated with retained urine 
Ureter followed to bladder Considerable induration at point of 
implantation, but 110 stone could be detected Incision extended 
transversely across bladder region just above pubis Bladder 
opened and stone easily palpated 111 intramural portion of the 
bladder Incision made through bladder mucosa into ureter, and 
stone removed Bladder wall united , abdominal incision sutured 
in usual manner, peimeal drainage of bladder Primary union 
No leakage from bladder Patient has since passed small frag- 
ments of stone with only slight discomfort 

Case XXVI — Female, fifty-five years of age History of 
several attacks of right-sided renal colic, followed by a severe 
attack, with fever, chills, and some sweating When first seen 
by the writer there was easily palpated a large, tender, kidney- 
shaped mass in the right flank As the patient v r as passing the 
summer in the country, no cystoscopy or X-ray examination was 
made The patient was immediately prepared foi operation 

On exposing the kidney by a long lumbar incision, its pelvis 
was seen to be distended with pus, the parenchyma highly con- 
gested and oedematous A large opening w T as made through the 
cortex, and about 500 c c of thick, foul-smelling pus evacuated 
About four inches below the kidney the ureter was found to be 
completely occluded by a large oval calculus This was removed 
by a longitudinal incision in the walls of the ureter, which w'as 
then probed and found to be patent No effort was made to 
suture the ureteral wound on account of the acute infection T ie 
parietal wound was partly closed with adequate drainage, an 
the patient made a slow but complete recovery 

In addition to the thirteen cases m which stone was found 
and removed from the ureter, the writer has observed a large 
number of others in which stones in the ureter, suspected by 
the symptoms, were demonstrated by the X-rays, cystoscopy, 
or ureteral catheterization, and were subsequently passed 
will refer to but three of these 
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pain, the discomfort entirely disappeared and a small calculus was 
passed the next day After this the urinary fistula quicklj closed, 
and the man regained his usual health 

Case XXIII — Female, twenty-two years of age For two 
years patient has had attacks of severe right-sided pain shooting 
along the course of the ureter to the pelvis Occasional vomiting 
Thinks she has noticed red urine Occasional attacks milder m 
character and accompanied by moderate fever Physical exam- 
ination practically negative X-rays show small definite shadow 
near right kidney Cystoscopy both ureteral orifices moderately 
oedematous Both ureters cathetenzed Only small amount of 
purulent urine from right, abundant flow from left Indigo 
carmine appeared m twelve minutes 

Kidney and upper ureter exposed by lumbar incision Small, 
round, and irregular calculus m upper ureter This was remo\ ed 
through the usual longitudinal ureteral incision, which was sub- 
sequently closed with fine chromic catgut sutures Primary 
union Complete recovery 

Case XXIV — Male, aged thirty-five years Severe attacks 
of right-sided renal colic for several months Intermittent attacks 
of fever and frequent micturition Record fails to give urinary 
analysis or result of physical examination X-rays show small 
shadow near bladder Cystoscopy left ureteral orifice normal , 
right, typical “ golf hole ” appearance Abundant flow of normal 
urine from left catheter Right ureter could not be cathcterizcd, 
but small stream of thick pus was seen to exude from meatus 

Lower ureter exposed by long iliac incision, followed down to 
point near its junction with blader At this point the calculus 
was encountered and removed by a longitudinal incision Ure- 
teral wound united with fine chromic catgut sutures Muscles 
and skin separately sutured Cigarette drain to retroperitoneal 
space Primary healing 

Case XXV — Male, sixty }ears of age Fifteen jears ago 
noticed soreness m left groin, which increased m se\ enty, became 
stabbing in character, and radiated to left testicle These at tael s 
continued until three jears ago, when he passed «c\cral small 
fragments of stone Temporary relief followed but was suc- 
ceeded b) more pain, tenderness o\er kidney and ureter, fre- 
quency of micturition, rectal tenesmus, and the passage of mucus 
with the stool X-ra}S show small shadow near ureteral implan- 
tation into bladder Qstoscop) . abundant flow of normal urine 
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and about half-hour frequency, both largely due to alarm and 
the desire to see if there would be further hemorrhage 

About one-half hour after the first appearance of blood patient 
voided six ounces of claret-colored urine and, within the next 
hour, twelve ounces of urine similarly colored The bladder was 
then irrigated and the return was slightly blood tinged A 
sound was also passed in the effort to locate a vesical calculus 
Within fifteen minutes after this instrument, pain of a colicky 
character began Its seat was in the lower pelvis, and there was 
but very short radiation up the right side The right testicle 
became slightly tender and there was moderate irritation at the 
meatus These symptoms became rapidly more severe and there 
was definite radiation upward and downward along the distribu- 
tion of the gemtocrura! nerve The testicle became much more 
tender, and irritation at the meatus marked There was pro- 
nounced rigidit), mainly on the right side, and vomiting These 
symptoms, somewhat relieved by opiates, continued until the 
following morning The urine continued bloody until about 
4PM, sixteen hours after blood was first seen 

During the next day the pain persisted, but had lost its acute 
character and involved the whole lower right quadrant Testicle 
still sore, but irritation at meatus completely disappeared On 
the second night the pam again became acute and continued so 
until the morning, when it practically ceased, leaving only a feel- 
ing of soreness on the affected side Patient felt perfectly well, 
was out over two hours, and had two sets of X-ray plates taken 
The followung (third) night pam began again It was very 
acute, radiated downward as before, but higher than previously, 
the right lumbar region was exceedingly tender There was 
moderate soreness in the right testicle and slight irritation at 
the meatus Large quantities of water were taken and there was 
frequency, with perfectly clear urine This acute attack per- 
sisted until noon of the following day, when great relief was 
obtained by frequent change of position and the sitting posture 
Patient retired about 11 pm with practically no pain, and slept 
soundly until 3AM, when he was awakened by exceedingly 
acute pain extending from high m the right lumbar region to the 
testicle and marked irritation at the meatus Clear urine was 
immediately passed This attack lasted about one hour, when 
the pain suddenly disappeared About six ounces of urme was 
then voided, which was of a dirty brown color and containe 
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Case XXVII — A man of forty-eight ) cars, w ho had a small 
stone arrested in the lower pait of the left ureter There was a 
history of three or four attacks of seveie left-sided colic during 
the preceding eighteen months When he entered the hospital 
there was moderate paroxysmal pain, tenderness one inch above 
the external inguinal ring, and some frequency of urination 
Urine contained a moderate amount of blood X-ra} examination 
showed small oblong stone in lower segment of left ureter I 
advised against operation for the reason that at that time I had 
had no expenence in operations on the longer ureter, and legard 
the procedure as more dangerous than expectant treatment He 
drank copiously of Poland w r ater and expelled his stone at the 
end of four or five days 

Case XXVIII — A man, thirty years of age, entered the hos- 
pital suffering from severe right-sided renal colic Cystoscopic 
examination revealed a stone arrested in the right ureteral onfice 
While being prepared for operation the stone W'as expelled, with 
complete disappearance of symptoms 

Case XXIX — The history of this case, occuinng as it did 
in a member of our house staff, is reported somewhat in detail, 
because it furnishes an absolutely accurate statement of the 
sensations experienced by an individual suffering from an arrested 
calculus in the lower uretei, together with the signs observed 
and immediately recorded by a colleague who was in constant 
attendance 

Previous to initial symptoms theie had been no indication 
whatever of renal or vesical trouble However, m the three or 
four months preceding attack there had been occasional twinges 
of pain in right lower quadrant They were not seveie, occupied 
but the fraction of a second, and were not considered serioush 

On Febiuary 3, about 1130 am, patient experienced pain 
on right side of glans winch lasted about one-half hour It was 
definitely localized just behind corona, and might be well described 
as a sensation produced by the moderate pressure of a pencil 
point against the mucous membrane So localized was this pain 
that the patient referred it to some ■light traumatism, but on 
examination found nothing to account for it About one hour 
later (at least one and a half hours after this pain disappeared), 
se\eral drops of bright red blood were noticed at the end of 
micturition Following this there was moderate vesical tenesmus 
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over lower left ureter on walking No urinary symptoms, no 
vomiting, no pain, no tenderness over kidney Tenderness in 
left inguinal region Distinct shadow on X-ray plate m left half 
of pelvis Ureter explored by usual incision , hard mass felt in 
contact with ureter Ureter opened, probe passed easily to 
bladder and to pelvis of kidney Peritoneal cavity opened Cal- 
cified appendix epiploica of sigmoid adherent to parietal peri- 
toneum over ureter This was removed Wounds closed Pri- 
mary healing 

Case XXXIII — Male, aged forty-five years Admitted for 
operation for chronic appendicitis X-rays showed small round 
shadow near transverse process of fourth lumbar vertebra on 
right side Abdominal incision over appendix to retroperitoneal 
space Ureter exposed, opened, and sounded, with negative 
result Peritoneal cavity next opened and diseased appendix 
removed All wounds closed in usual manner. Primary union 

In reviewing the above case histories, it will be seen that 
the majonty of my mistakes in diagnosis were made in cases 
supposed to be calculus There were six of these In three, 
other lesions were found which were sufficient to account for 
the symptoms In the remaining three no lesions were found 
to account for the symptoms, although an extra-ureteral cal- 
careous body was found in one instance, which gave rise to 
the shadow in the X-ray plate, and in another there was reason 
to believe that a stone was present at the time of the examina- 
tion, which passed before the ureter was opened Of my 
three other mistakes in diagnosis, two were in mistaking a 
ureteral calculus for a lesion of the vermiform appendix, and 
one in mistaking a ureteral calculus for intestinal obstruction 
In none of these cases did I have the aid of cystoscopy or 
radiography Only one death occurred m the series, and that 
was the tiaumatic case which was moribund at the time of his 
admission, and in which nothing was done other than to check 
the hemorrhage by gauze packing 

Of the fifteen cases m which the ureter was exposed, opened, 
and subsequently sutured, all healed without infection and 
without leakage of urine The same may be stated in regar 
to the two cases in which a ureteral calculus was removed 
through an opening in the bladder 
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numerous small clots, but no fresh blood Patient slept com- 
fortably and had no more pain until 11 o’clock the following day, 
when another attack began The pam was now localized m the 
lower pelvis and there was no radiation. Soreness of the right 
testicle and irritation of the meatus were slight Then the most 
severe pam yet experienced occurred and lasted about two hours, 
when there suddenly came a very acute paroxysm followed by a 
sensation as if a constriction had been released or as if something 
had given way There was immediate cessation of all pam, and 
in a few minutes a small calculus was passed with about ten 
ounces of urine, dirty brown m color and containing small clots 
No fresh blood was present A slight soreness m the pelvis only 
remained for two days 

In all of these cases the stone was small, not over 5 centi- 
metre m diameter Yet in all three, the colic was as severe as 
any I have ever observed 

I now desire to record four mistakes m diagnosis, m which 
the ureter was exposed by the lumbar or iliac incision, opened 
and explored, but no stone found 

Case XXX — A man, twenty-eight years of age, suffered from 
intense left-sided renal colic at intervals for several weeks, with 
haematuria, frequent micturition, and tenderness in the left ingui- 
nal region X-ray negative, except for a faint shadow near 
kidney. Cystoscopy showed left ureteral orifice everted and 
cedematous, with a long, worm-like blood-clot emerging Cath- 
eter could not be introduced more than a few centimetres The 
kidney and lumbar portion of the ureter were exposed, the kidney 
palpated, the ureter opened and explored with a metal probe 
Slight resistance was encountered near its vesical extremity, but 
this was easily overcome, and a full sized instrument passed to 
bladder Primary union of both wounds 

Case XXXI — Male, aged thirty-six years Severe pam m 
left flank, vomiting, with tenderness over kidney Haematuria 
X-ray shadow faint and without well-defined edges near ischial 
spme Cystoscoped Left ureteral orifice everted, blood emerg- 
ing; could not be catheterized Ureter explored by abdominal 
incision, opened, and found to be patent Bougie seen m bladder 
by cystoscope Wounds closed m usual manner 

Case XXXII— Male, aged forty-eight years Mild pam 
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pearance of plasma cells, and for lack of a better name, the term 
plasmoma might be employed Dr F M Jeffries pronounced 
it a small, round-celled sarcoma Dr William B Coley, who 
also examined the patient, said that from a clinical stand-point 
he thought syphilis and malignancy could be ruled out, and he 
considered the condition probably macroglossia of the chrome 
inflammatory type 

Since February 3, 1911, the patient had received fourteen 
injections of the mixed toxins (from 1 to 10 minims each) with 
moderate systemic reaction and slight checking of the growth of 
the tongue 

TRANSPLANTATION OF MALDESCENDED TESTIS, PERINEAL, 
INTO THE SCROTUM, RESULT FOUR YEARS 
AFTER OPERATION 

Dr William B Coley showed a man, 29 years old, who was 
operated upon in April, 1907, for an mgmnoperineal hernia, 
with the testis in the middle of the perineum. The testicle was 
transplanted into the scrotum, but a few months later it retracted 
into its original position in the perineum In October, 1907, Dr 
Coley again operated, this time suturing the testicle to the 
bottom of the scrotum It had remained in perfect position ever 
since, and there had been no recurrence of the accompanying 
hernia 

The testicle was of absolutely normal size, and occupied a 
position in the scrotum quite as low as the other In his paper on 
“ The Treatment of the Undescended or Maldescended Testis, 
Annals or Surgery, September, 1908, he reported the result of 
operation in nine cases, and stated that he had observed six other 
cases of perineal ectopia which were not operated upon 

INOPERABLE SARCOMA ’ OF THE SCAPULA IN AN IN p ANT 

TWO MONTHS OLD SUCCESSFULLY TREATED WITH THE 

MIXED TOXINS OF ERYSIPELAS AND BACILLUS PRO- 

DIGIOSUS 

Dr William B Coley presented a child who, when an infant 
two months old, was referred to him on June 20, I 9 I0 > ^y r 
John F Harrison of Stamford, Conn , as a case of inoperab e, 
malignant tumor of the scapula The family history was unim 
portant, with the exception that the mother had a hard tumor 
removed from the first joint of the big toe a year and a a 
ago, this, apparently, was not submitted to microscopical ex 
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Stated Meeting , held March 8, 1911 
The President, Dr Ellsworth Eliot, Jr, in the Chair 


TUMOR OF THE TONGUE OF UNCERTAIN CHARACTER 
Dr Edward M Foote presented a man, 45 years old, who 
m January, 1901, had a rectal abscess which was incised and 
drained, and which healed slowly, necessitating three additional 
operations during the following three years The condition 
finally healed about four years ago About that time, the 
patient’s mouth became tender, with swelling of the lips, cheeks, 
and gums In December, 1909, portions of the lips and cheeks 
were cut away, and m July, 1910, the tongue was cauterized 
twice by Dr Mayo, of Rochester Although the patient never 
had any symptoms of syphilis, he had been given antisyphilitic 
treatment at different times m West Baden Springs, Ind , Hot 
Springs, Ark , and recently m New York City, without any 
curative effect On December 9, 1910, a Wassermann test was 
negative, and no spirochete were found m the blood 

On November 9, 1910, a wedge-shaped piece was removed 
from the dorsum of the tongue, and another from its left margin 
In spite of this, the tongue continued to increase in size, and 
on January 26, 1911, Dr Foote amputated about one inch of 
it The wound was sutured, and healed primarily Sections 
of the tongue were submitted to microscopic examination to 
four pathologists, with the following result- Dr James Ewing 
regarded the condition as a macroglossia from chronic myositis, 
with secondary plasma-cell infiltration of the tissues Dr John 
A Fordyce said the condition might be a sarcoma, but he did 
not feel inclined to commit himself definitely to that diagnosis 
Dr D Stuart Dodge Jessup thought it was possible to rule out 
carcinoma, sarcoma, and syphilis, and in the presence of giant- 
cells, tubercle tissue and bacilli, there was slight ground for the 
diagnosis of tuberculosis The cells of the growth had the ap- 
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the patient having been operated on for empyema 21 months 
prior to that time, with a resulting fistula and discharge Dr 
Kiliani removed the fourth, fifth, sixth, seventh, and eighth ribs 
on the right side, and in spite of the fact that the lung on this 
side had been completely occluded for 21 months, it began to 
expand immediately when the pseudomembrane covering it was 
stripped off At the time of the operation, the child was about 
nine jears old The operation resulted in complete healing of 
the old fistula, which had never reopened With the exception 
of a marked scoliosis, the girl was now practically well 

Dr Kiliani’s second patient was a man, who had pneumonia 
m 1904 and who was operated on seven weeks later for em- 
pyema Following this, a fistula developed which persisted for 
four years, and in December, 190S, he had a cavity with a 
capacity of 40 c c. At that time three ribs were resected, and 
three months later the cavity had a capacity of eight ounces 
On March 27, 1909, Dr Kiliani made a typical horseshoe 
incision, reopening the old scar, and resecting the fourth to the 
ninth ribs inclusive The pleura was enormously thickened, and 
after stripping off the pseudomembrane, the lung expanded at 
once, in spite of the compression to which it had been subjected 
for four years 

This patient had remained free from any signs of a re- 
currence until a few days ago, when a slight fistula developed 
at the lower angle of the wound 

TUBERCULOSIS OF THE SKULL 
Dr Kiliani presented a young man, who, fourteen years 
ago, had two huge abscesses of the skull, which were operated on 
m Germany and which were supposed to be gummata A year 
ago, at St Luke’s Hospital in New York, he was operated on 
for a bony abscess of the skull, and following this there was a 
fistulous opening which refused to heal 

Recently Dr Kiliani trephined the skull over the site of the 
fistulous tract The bone was much thickened, and tubercular 
granulations were found between the skull and the dura The 
diagnosis m this case, the speaker said, rested between lues 
and tuberculosis A Wassermann test had been made, wi 
negative results A microscopic examination of the soft parts 
did not show with certainty any evidences of tuberculosis 
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animation. At the birth of the child, labor was difficult, and 
Dr Harrison stated that the left shoulder was strained. No 
swelling, however, appeared until two weeks after birth, when 
a small tumor was noticed m the midscapular region, apparently- 
starting in the bone or periosteum. This grew rapidly, and ex- 
amination on June 20, 1910, showed a tumor occupying almost 
the entire region of the left scapula, 3 by 3 inches m diameter, 
and projecting about three-quarters of an inch beyond the level 
of the surrounding parts. The tumor was firmly fixed to the 
scapula, and had about the consistence of an osteosarcoma The 
skin over it was of a purplish hue, and was covered with 
dilated veins; no fluctuation was present, and there was no 
evidence of inflammatory trouble. The clinical diagnosis was so 
certain and the prognosis seemed so hopeless that a microscopic 
examination was not made Dr Coley’s diagnosis was confirmed 
by Dr. Virgil P. Gibney, and treatment with the mixed toxins 
was immediately begun, the initial dose being one-tenth of a 
minim, which was gradually increased to one-half minim, which 
latter dose produced a temperature of 102 0 F. 

At the end of two weeks’ treatment there was unmistakable 
improvement, as shown by slight decrease m the size of the 
tumor and diminished vascularity. At the end of six weeks, 
the dose of the toxins could be increased to two minims. After 
three weeks’ treatment, the patient was sent home, and the 
toxins had been continued up to the present time by the family 
physician, Dr. Harrison, at first three times a week, later twice 
a week, and during the past two or three months only once a 
week. The improvement evident at the end of the first two 
weeks of treatment had steadily continued, and m October the 
growth had decreased to one-fourth its original size, and two 
months later it had practically entirely disappeared 

The child was in perfect health at present, and no trace of 
the original growth could be detected Movements of the arm 
were normal. 

THE DE LORME-SCHEDE OPERATION FOR EMPYEMA 

TWO CASES 

Dr Otto G. T Kiliani presented these cases in order to 
show the final results of the operation In the first case, that 
of a girl 21 years old, the operation was done twelve years ago, 
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nut A transverse incision was made across the palmar aspect 
of the finger, and through tins the tumor could be readily 
shelled out It had no connection with the skin or bone, but 
sprang fl ora the flexor tendon sheath Pathologically, it was 
giant-celled sarcoma, and illustrated the fact that these giant- 
celled tumors, of whatever origin, were practically always to be 
classed as non-mahgnant. 

In connection with this case, Dr Mathews said that about a 
year ago, while preparing his paper on “ Myeloma of the Long 
Bones” (Annals or Surgery, Sept, 1910), he first learned 
of these tumors originating in the tendon sheaths He looked 
up the subject, and found that Sutton, Adami, and others made 
no mention of tendon sheath giant-celled tumors, and m most 
of the pathological works they were referred to only as originat- 
ing in the bones At the meeting of this Society on November 9, 
1910, Dr William Darrach read a paper on “Tumors of the 
Hands and Fingers ” in which he referred at some length to 
these tumors of tendon sheath origin, which he said had been 
described by certain French writers under the name of " myeloma” 
though realizing that they have no relation to bone marrow 

INTRAMEDULLARY GLIOSARCOMA OF THE CERVICAL CORD 

(FIFTH, SIXTH, AND SEVENTH SEGMENTS), LAMINEC- 
TOMY AND REMOVAL OF THE TUMOR IN TWO STAGES, 

RECOVERY 

Dr Charles A Elsberg presented a woman, 42 years old, 
who was referred to the surgical department of the Neurological 
Institute from the service of Dr Joseph Fraenkel on January 
12, r 909, with the following history After a sore throat in 
the spring of 1907, she began to suffer with pam of a boring 
character in the bade of the neck The pam gradually ex- 
tended to the shoulders and down the arms, and was followed 
by numbness in the right hand For about two years these 
symptoms occurred in attadcs, between the attacks the patient 
feeling well In the summer of 1909 she first began to notice 
some awkwardness in the left arm, soon followed by consider 
able loss of power in that extremity, and later in the left leg 
About this time, the pain in the upper extremities grew less 
marked By the fall of 1909 the awkwardness had a ffecte 
also the right upper and lower extremities, and the patients 
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LUNG ADHERENT TO SUBCUTANEOUS TISSUES 
Dr Robert T. Morris presented a woman upon whom he 
had recently operated for a sarcoma involving the seventh, 
eighth and ninth ribs. In tins case, the intratracheal insufflation 
method of anaesthesia would have been desirable, but not having 
the apparatus at hand, Dr. Morris said he resorted to a method 
which he had used m certain cases of injury of the lung, namely, 
he simply allowed the lung to collapse while he was doing the 
resection of the ribs When this was completed, and after 
sponging out the blood-clots and nearly closing the wound by 
suture, he pumped the air out of the pleural cavity and the lung 
then expanded 

The gap m the chest wall was now covered with only skm 
and the subcutaneous tissues , the lung had become adherent to 
the latter, and as the patient breathed, the skm moved back and 
forth with each respiration No drainage was employed. There 
was very little cough The patient had practically full lung 
function on that side 

DISLOCATION OF THE CARPAL SEMILUNAR 
Dr Morris presented a man who fell from a step-ladder, 
dislocating his left carpal semilunar bone m such a manner as 
to cause intense suffering for several days A radiograph was 
taken, which showed the dislocated bone crowded down in front 
of the os magnum and unciform Under ancesthesia, the bone 
could be replaced with slight pressure, but when this was re- 
leased, it again immediately slipped out of place It was again 
forced into its proper position, and kept there by a section of 
rubber tubing placed on each side of the carpus and held in 
place by bandages When these were removed, after three 
weeks, it was found that the bone had again become displaced, 
but only to a slight extent The patient had remained entirely 
free from pam, and the simple procedure m this case, Dr 
Morris thought, had obviated the necessity of removing the 
bone It might become necessary, at some time in the future, 
to break up the adhesions 

MYELOMA OF TENDON SHEATH 
Dr Frank S Mathews presented this case The patient 
was a woman who had had a tumor of the distal phalanx of 
the first finger It was very hard, and about the size of a hazel- 
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meningitis hyperlropluca was also deemed possible, the latter 
diagnosis having been considered by Dr Fraenkel because of the 
fact that the symptoms had begun immediately after a severe 
tonsillar inflammation All the symptoms pointed to a rapidly 
increasing pressure on the lower part of the cervical cord, more 
on the left side The notes of the case made at that time 
stated that on account of the early history of pain, the lesion 
was probably extramedullary , that it was probably a tumor, and 
that its uppci level from the beginning was evidently at the 
level of the fifth cervical segment of the cord 

On January 13, 1910, Dr Elsberg made a median incision 
over the spinous processes of the fourth cervical to the first 
dorsal vertebrae, the exposure and removal of the spines and 
laminae being done m the usual manner The slight bleeding 
was controlled by packings of hot saline solution The dura 
■was tense, and no pulsation could be seen nor felt An in- 
cision, 5 cm long, was made in the dura, and was followed by 
the escape of a moderate amount of cerebrospinal fluid from 
above The exposed portion of the cord was much enlarged 
In incising the dura, the smooth posterior surface of the 
prominent and enlarged cord was nicked in two spots From 
the small openings, distinct tumor tissue began to extrude from 
the otherwise intact cord The minute openings were then united 
by an incision on the posterior surface of the cord, and the 
intramedullary growth became more and more prominent It 
was evidently advisable to further enlarge the incision in the 
cord and allow the natural intramedullary pressure to gradually 
extrude the growth The incision in the posterior column was 
then enlarged until it was 1 cm long Under the eye there then 
occurred a small extrusion of a mass which was clearly tumor 
tissue, and which seemed to be connected with a larger mass 

within the substance of the cord 

The operation had thus far lasted only 40 minutes, and little 
blood had been lost The patient’s condition, however, was not 
very good, she looked pale, her pulse was 120, and only o 
fair quality It was decided, therefore, to desist from further 
manipulations for the time being The muscles were carefu y 
sutured together with interrupted catgut stitches, the fascia wit 
a continuous stitch, and the skin edges were united by a su 
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loss of power was so great that she had much difficulty m 
walking. Then followed a very rapid loss of power m the 
upper extremities, especially the left, and a recurrence of the 
pain in the back of the neck and shoulders Soon the lower 
limbs became very weak and stiff 

The patient’s general condition was good She was well 
nourished, the special senses were normal, there was no diffi- 
culty in swallowing nor m urination or defecation The pupils 
were of normal size and reacted well to light and accommodation 
She had to be supported when she sat up in bed, and could walk 
only with the greatest difficulty when supported The vertebral 
column, m the cervical and dorsal region, was held rigid, and 
there was marked tenderness on percussion over the spines of 
the fourth, fifth, and sixth cervical vertebra When the attempt 
was made to flex the neck on the chest, the patient had a feeling 
of constriction around the upper part of the chest 

The motor power in both upper extremities was much 
diminished, more so on the left than on the right side When 
the patient attempted to move either extremity, there was verj 
coarse ataxia, and she stated that she did not know the position 
of the limbs unless she looked at them The left arm could 
barely be raised away from the body, all movements at the 
elbow were weak, and extension of the forearm was impossible 
All of the muscles of the left arm and forearm reacted only 
slightly to the faradic current, and no contraction of the triceps 
could be obtained There was marked atrophy of the muscles 
forming the thenar and hypothenar eminences on the left side, 
and of the triceps and infraspinatus. On the right side, similar 
changes to those on the left were present, but they were much 
less marked. 

The motor power m the lower extremities was much 
diminished, especially on the left side The knee-jerks were 
exaggerated, especially the left; there was double ankle clonus, 
Babmski, Oppenheim, all more marked on the left side An 
X-ray examination failed to show any changes m the vertebral 
column Fluid obtained by lumbar puncture was not under great 
pressure, and did not contain anything abnormal 

The patient was transferred to the surgical department by 
Dr Fraenkel, with the diagnosis of tumor of the cord between 
the fourth and seventh cervical segments A cervical pachy- 
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feet and lake a few steps when well supported, but the lower 
limbs, especially the left, were still very ataxic. Most of the 
sensory disturbances had by this time disappeared. From the 
first week after the operation she had had no pain. 

At the present time, eight months after the operation, she 
could use her hands freely, could write without difficulty, and 
could walk about the room with practically no support She 
still had some hypaesthcsia in the left hand, and her left leg was 
still somewhat stiff She was steadily improving, and this 
improvement had been much aided by careful massage and 
exercises 


OSTEOPLASTIC CRANIOTOMY 

Dn Elsburg presented a woman, 33 years old, upon whom 
he had operated two months ago About three years ago she 
began to suffer from peculiar mental symptoms, with loss of 
memor) A year later she began to be unsteady on her feet, 
and to suffer from attacks of headache, with vomiting During 
the last )car her sight had become progressively worse, the 
headache and vomiting had persisted, and her mental symptoms 
became much aggravated, so that she would sit or he for days 
without responding to questions or helping herself m any way 

The patient was admitted to the Neurological Institute in 
the service of Dr Pearce Bailey, who suspected a neoplasm 
in the right prefrontal region The patient had marked choked 
disk, left-sided ataxia, with exaggerated tendon reflexes in the 
lower extremities Dr Elsberg performed an osteopathic 
craniotomy and explored the right lobe of the brain, but found 
nothing abnormal There was no increase m intracranial tension 
The bone flap was returned into place, and a subtemporal de- 
compression done Recovery from the operation was prompt, 
and all of the patient’s symptoms excepting some difficulty in sight 
disappeared very rapidly At the present time the patient was 
in all respects normal, with the exception of some postneuritic 
atrophy. 

Dr Elsberg also showed photographs of two cases of brain 
tumor removed from the posterior fossa of the skull These 
patients were now well, the one two years and the other one year 
after the operation 



INTRAMEDULLARY GLIOSARCOMA 


851 

cuticular suture Over this a voluminous dry dressing was 
applied. The patient was m good condition on the following 
day, but the second stage of the operation was delayed for one 
week 

On January 20 , 1910, the wound, which had healed by 
pi unary union, was reopened, and the dura and cord exposed 
It was then found that a large tumor mass had been extruded 
from the coid, and lay almost outside of and on top of the 
cord between the fourth cervical and first dorsal segments 
With little difficulty, very slight handling of cord substance, 
and practically no bleeding, the tumoi was peeled out of its 
bed Three posterior nerve-roots on the left side, entirely 
separated from their origin from the cord substance, ended in 
a thm layer of cord tissue, which formed part of the wall of 
the cavity left after removal of the tumor 

After careful cleansing of the cavity, the edges of the pia 
were sutured together with fine catgut , the dura was then closed 
by a 1 mining suture of fine silk, and the muscles and skin weie 
united by catgut sutures Dry dressing was applied The 
duiation of operation was 55 minutes The condition of the 
patient at the completion of the operation was good pulse 
108, and of good quality , respirations, regular and deep 

The tumor that had been removed was of a reddish-brown 
color , it was soft and oedematous, measuring 5 3 by 2 cm , and 
weighing 15 Gm The specimen was examined by Dr F S. 
Mandlebaum, Director of the Laboratory of Mt Sinai Hospital, 
who reported it to be a gliosarcoma 

The patient made a very rapid recovery from the operation 
The wound healed by primary union, and all dressings were 
discarded after the second week 

For the first few days after the operation, the weakness of 
the extremities and the sensory disturbances were somewhat 
more marked After this, rapid improvement followed By the 
end of the fourth week the patient was able to sit up out of 
bed without assistance, and the muscular power m the limbs 
improved rapidly The paralysis of the triceps had disappeared 
The muscular power in the lower extremities returned somewhat 
more slowly, but there was a constant and steady improvement 
Two months after the operation she was able to stand on her 
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Dr Rogers said that the extrusion of thick, stringy mucus, 
to which Dr. Martin had referred in his paper, was quite char- 
acteristic of all these cases The speaker said he had recently 
operated on three mtrathoraac cases, which had convinced him 
that these tlnroid growths could be shelled out with much less 
danger than would appear, as they usually pushed aside the 
large \csscJs in their growth downwards Also the vessels 
entering and leaving the tumor were generally close to the 
points found in the normal gland or close to the second or third 
tracheal rings 

Dr Martin, m closing, replying to Dr Collins , said there 
were a large number of cases on record of the removal of mtra- 
thoracic thyroid grow ths , what he referred to in his paper was 
the rctno\ al of a single large cyst In Kocher’s 22 cases referred 
to in the paper, there was no instance of a single large cyst 
The walls of some of these cysts were very thin and were apt 
to tear, and lie believed the removal of the wtrathoracic portion 
would be nearly impossible 


Stated Meeting, Held at the Roosevelt Hospital, Match 22, 1911 
The President, Dr Ellsworth Eliot, Jr , m the Chair 


DOUBLE UNDESCENDED TESTICLE 
Dr James I Russell presented a boy of eleven years who 
was admitted to the Roosevelt Hospital on Match 31, 1909, w1 *^ 
a double undcsccnded testis The scrotum was small, and the 
testis could be felt, one on either side, in the inguinal canal 
Operation The right side was done first An incision was 
carried dow r n to the aponeurosis of the external oblique, which 
was carefully divided, and the testicle exposed The interna 
epigastuc artery and vein were ligated and cut, and, a sma 
amount of transversahs fascia was divided The pelvic portion 
of the spermatic cord was now partly freed by traction an 
blunt dissection, allowing the testis to be pushed down into 
the scrotum The upper part of internal ring was closed The 
internal oblique was then sutured to the reflected portion 0 
Poupart’s ligament with No 3 chromic gut interrupted sutures, 
the aponeurosis of the external oblique was sutured with con 
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CALCIFIED DEPOSIT IN A MESENTERIC GLAND 

Dr. John F. Erdmann showed an X-ray photograph of 
this condition. The case was that of a man 45 yeais old, who 
was supposed to be suffering from gall-stones and a calculus 
m the right kidney A series of X-ray pictures was taken, which 
showed a shadow just to the left of the lumbar spine varying m 
its site. This was thought to be possibly due to an impaction 
of bismuth Upon operation for his cholecystitis the region of 
the shadow was explored and proved to be a large calcified 
mesenteric gland, which upon removal was the size of a large 
chestnut and entirely calcific 

SUBSTERNAL CYSTS OF THE THYROID 

Dr Walton Martin read a paper on this subject, for which 
see page 73 7 

In connection with his paper, Dr Martin showed an illus- 
trative case. 

Dr Howard D Collins said that m the only case of this 
kind he had ever seen, there was an accessory thyroid lying 
behind the sternum, and this had undergone colloid and cal- 
careous degeneration The patient was a woman of 48, who since 
her girlhood had suffered from winter bronchitis, and the ques- 
tion arose whether this was due to the presence of the accessory 
thyroid 

Dr Martin, in his paper, had made the statement that there 
had never been any attempt made to remove cysts of the thyroid 
lying behind the sternum Dr Collms said that he published 
m the Annals of Surgery the history of his case, where he 
had operated on an accessory thyroid, which consisted of a 
mass of colloid cysts In this case he was able to pass his 
fingers down to the arch of the aorta, and the entire mass was 
shelled out with the greatest ease This mass, after its removal, 
measured three inches m length and an inch and a half from 
side to side Its extirpation left a considerable space, showing 
where the large vessels springing from the arch of the aorta 
and the recurrent laryngeal nerve had been pushed to one si e 
Unfortunately, this patient developed pneumonia and died on t e 
eighth day after the operation 
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SARCOMA OF THE NASAL FOSSA 

Dr Charlls H Pcck presented a man, 45 years old, who 
was admitted to the Roosevelt Hospital on February 7, 1911 
Two months prior to admission he noticed that nasal breathing 
was obstructed on both sides, as though he had a heavy cold 
The left side soon cleared up, but the obstruction on the right 
side persisted A month later he was examined m the Out- 
patient Department, and on two occasions portions of an ob- 
structing grow th were removed by Dr James E Newcomb 
from the region of the right middle turbinate Sections of the 
last specimen were examined by Dr Mortimer Warren, and 
reported sarcoma The patient’s previous history v r as unim- 
portant, there w f as no history of lues Examination showed 
marked obstruction in the right nasal fossa, the nasophaiynx 
and posteiior nares were free 

Operation was performed by Dr Peck on February 16, 1911, 
under intratracheal insufflation anaesthesia, which urns admin- 
istered by Dr Charles A Elsberg An incision was made along 
the anterior border of the sternomastoid, and the right external 
carotid artery w r as ligated just above the origin of the superior 
thyroid This w'ound was then closed by suture An incision 
w r as then made along the junction of the nose and the right 
cheek, extending from just inside the inner canthus of the eye 
to the level of the anterior nares It w r as deepened to the bone, 
and the periosteum was elevated until the nasal process of the 
maxilla w r as exposed, and this process was then removed with 
the chisel and rongeur The nasal mucous membrane was then 
incised, and the middle, superior, and inferior turbinates, with 
the entire mucous membrane of the outer wall of the nasal fossa, 
including the growth, were excised The growth was not we 
defined, but seemed to occupy chiefly the region of the mi e 
turbinate and the adjacent portion of the ethmoid The ethmoi 
was removed, including the inner wall of the orbit and t e 
lachrymal bone The inner wall of the antrum and a portion 
of the palate bone were also removed, and the mucous inin £ 
of the antrum was excised, as it seemed somewhat thickene an 
the cavity contained pus During the removal of the et m 01 , 
the sphenoidal cells were broken into and explored, but t ey 
seemed to be free from the growth 
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tinuous plain gut, and the skin was closed with silk-worm gut 
and continuous silk No drainage was used The left side was 
then treated in a similar manner 

The patient made an uninterrupted recovery, and there had 
been no retraction of the testes since the operation But on the 
contrary at the end of two years m both cases of double 
orchidopexy the testes were at the bottom of the scrotum, show- 
ing descent during that time, since it was impossible to get them 
to the bottom of the scrotum at the time of operation 

Dr Russell presented three other cases in which orchidopexy 
had been successfully done by him for the relief of undescended 
testes, m boys aged three, nine, and twelve years, respectively 
In all of these, the undescended testicles had become arrested 
m the inguinal canal In one, the condition was complicated 
by a congenital inguinal hernia, and in another by a double 
indirect inguinal hernia In these cases, an operation similar to 
that described m the first case was done, and m all of them the 
result was excellent 

BILATERAL SWELLING OF BOTH HEELS 

Dr Russell presented a boy of eighteen years, in whom, 
two years ago, both heels suddenly became painful and swollen 
The swelling subsided somewhat during the next few days 
Since the onset of h'is attack he had pains in his feet after 
walking, and went up and down stairs with difficulty He 
complained of swelling m the back of both heels at the insertion 
of the tendo aehilhs Denied gonorrhoea and syphilis, Wasser- 
mann test negative 

Examination showed a swelling involving the back of both 
heels at the insertion of the tendo aehilhs The swelling was 
the size of a small orange, it was bony hard to palpation, not 
tender, and could not be moved upon the os calcis, to which it 
seemed intimately connected There was marked limitation of 
flexion and extension of the ankle-joint The X-ray showed a 
distinct shadow, globular m outline, but not of the density that 
palpation would suggest 

Dr Russell said the condition being symmetrical, of bon) 
consistence, not of gonorrhoeal origin, and not similar to the 
gonorrhceal exostoses, it offered an interesting problem for 
diagnosis 
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RUPTURE OF BRACHIAL PLEXUS FIFTH, SIXTH, AND 
SEVENTH CERVICAL NERVES NEURORRHAPHY 


Dr Peck presented a man, 33 years old, a professional 
bicycle rider, who was admitted to the Roosevelt Hospital on 
September 29, 1910 On September 5, while riding in a motor- 
cycle race, he was tin own, his right shoulder striking a fence 
There was a fracture of the clavicle, but no other bone injury, 
and the disability of the arm was attributed to this 

On admission, there u as complete paralysis of all the muscles 
of the arm and foreaim, with the exception of flexion of the 
first and extension of the second and third phalanges of the 
fingers There u as also slight pronation of the forearm There 
was cutaneous anmsthesia, with the exception of (1) the area 
over the deltoid and axillary regions supplied by the superficial 
cervical and mtercostohumeral nerves, (2) an area over the 
posterior surface of the forearm and dorsum of the hand, (3) 
over the middle, ring, and little fingers There was a corre- 
sponding loss of pain, temperature, and muscular sensibility 
There was a firm, liaid mass in the posterior cervical triangle, 
about one inch above the clavicle, winch proved to be a cicatrix 
surrounding the torn plexus A fracture of the clavicle near 
its middle portion had united AH the muscles of the arm, fore- 
arm, and hand W'cre much atrophied The most severe pain was 
referred to the thumb 


Operation by Dr Peck, October 3, 1910 The plexus was 
exposed and isolated from the sin rounding structures, together 
with the dense mass of fibrous tissue in which it ivas imbedded 


This was then carefully dissected until the fifth, sixth, an 
seventh nerves could be demonstrated on the proximal side, 
and the upper and middle primary trunks below After freely 
excising the cicatrix until nerve tissue that seemed normal was 
reached, it w r as possible to coapt the fifth and sixth proximal 
segments to the upper primary trunks The destruction of the 
seventh and the middle trunk was more extensive, but a stran 
which probably represented the anterior division of the nudd e 
trunk was sutured to the seventh cervical without great tension 
The mam part of the middle trunk w j as so much shortened a ter 
exasion of the cicatrix that lateral implantation into the lower 
trunk, formed by the eighth cervical and first dorsal, seeme 
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The incision was then extended upward a short distance, 
the frontal sinus was opened, and its lining membrane excised 
It seemed somewhat thickened near the infundibulum, but normal 
elsewhere, and there was no pus m the cavity The wound 
was then carefully closed with deep catgut and silk skin sutures, 
and drainage was established through the nostril by two strips 
of gauze, one leading to the region of the ethmoid, the other 
to the cavity of the antrum 

The operation lasted two hours and a quarter The insuffla- 
tion anaesthesia given by Dr Elsberg was most satisfactory 
the return current of air and ether kept the larynx absolutely 
free from blood and mucus, and it was most interesting to see 
fragments of tissue, which from time to time escaped into the 
pharynx, blown up with blood and mucus, so that they could 
be easily seen and sponged away The entire absence of cyanosis 
and respiratory difficulty added greatly to the comfort of the 
operator, and undoubtedly lessened the shock to the patient 
Between eight and nine ounces of ether were used after the 
commencement of the insufflation anaesthesia Recovery from 
the anaesthetic was prompt, and there was little shock 

Excepting for oedema of the eye, which soon subsided, and 
a slight superficial infection of the wound, the patient’s con- 
valescence was uneventful 

Sections of the tissue removed showed that the tumor was 
confined to the region of the middle and superior turbinates 
and the nasal surface of the ethmoid The lining of the antium, 
the frontal sinus, and the lining of the deeper ethmoid cells 
showed no involvement The pathological report was round- 
celled sarcoma 

Dr Peck said that the exposure through the route employed 
was excellent There was ample room to deal with the nasal 
fossa and all the accessory sinuses of one side For larger 
tumors of the nasopharynx it would probably be insufficient 
The small scar and absence of any considerable deformity of 
the nose or face was an advantage The lower portion of the 
lachrymal duct was cut away, its open end being left free in 
the wound It seemed quite possible that it had remained patent, 
as there was very little overflow of lachrymal secretion 
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When the patient left the hospital, on October 14, 1910, he 
n cnt. on a spree and forgot to continue his treatment He was 
readmitted on October 31, again suffering from severe dyspnoea 
Examination of the larynx showed great swelling and infiltration 
of the entire larynx, most marked on the left side. The true 
cords could not be seen On the following day, tracheotomy 
was again performed On November 2 he was given 06 Gm 
of salvarsan subcutaneously Eight days later, a laiyngoscopic 
examination made by Dr James E Newcomb and Dr Edward 
L Williamson showed little change in the local condition, but 
on November 16 a considerable improvement was noticed At- 
tempts to remove the tracheotomy tube were immediately fol- 
lowed by d^spncea, which necessitated its replacement On 
November 27 mixed treatment was resumed and continued until 
January 2, 1911, when he was given 06 Gm of salvarsan intra- 
venously 

Since that time tile improvement in the laryngeal condition 
had been quite marked, but it had not been possible to do without 
the tracheotomy tube Several attempts to intubate with large 
O’Dwyc r tubes had failed on account of immediate expulsion of 
the tube On February 6, under ether anaesthesia, a Rogers 
plugged tube was inserted , this was retained for 48 hours, 
when it had to be removed on account of pain and fever On 
February 25 he was again anaesthetized, the stricture was dilated, 
and measurements were taken for a new plugged tube On 
March ri an attempt was made to insert this tube, but it failed, 
as the measurements had been faulty and the tube was too 
large 

On March 18, Dr John Rogers, at the request of Dr Peck, 
after dilating the larynx under anesthesia successfully intubated 
with a specially long tube which was not plugged, tins was now 
in place and the patient was able to breathe easily through it 
He had learned to swallow fluids in the Castleberry position, an 
was beginning to take soft solids 

Dr Peck said that after watching Dr Rogers’s skilful intr0 
duction of the tube, he had found that his own failures ha 
been largely due to the fact that be had not gotten the tubes ar 
enough down in the larynx The plan was to replace the present 
tube in a short time with one of the same length and shape, ut 
of slightly larger calibre, increasing the calibre with each new 
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the only possible resource, and this was consequently done This 
trunk was not torn 

The wound was closed and the arm at first put up m vertical 
suspension, which was later changed to an elevated position, 
with the hand behind the head This position was maintained 
until the fifteenth day The wound healed promptly, and the 
patient left the hospital on the eighteenth day after operation 
Daily use of the galvanic current, with massage, had been faith- 
fully carried out, but no improvement in motion was noted until 
about February i, 1911, four months after the operation On 
February 9 he was able to supmate slightly, to attempt a little 
flexion at the elbow, and to move the fingers more freely The 
pain referred to the thumb had been persistent and distressing 

An examination made on March 18 showed increased power 
m pronation of the forearm and flexion of the fingers and wrist, 
very slight extension of the wrist, slight supination, slight flexion 
at the elbow, and fairly strong adduction of the arm Amesthesia 
was still complete m the distribution of the musculospiral and 
circumflex nerves, and in part of the median and ulnar 

CICATRICIAL STENOSIS OF THE LARYNX FOLLOWING 
LARYNGOTOMY FOR SYPHILITIC PERICHONDRITIS 

Dr Peck presented a man, 33 years old, who was admitted to 
the Roosevelt Hospital on September 25, 1910 He had con- 
tracted syphilis twelve years ago, and underwent a short course 
of treatment at that time Nine months ago his voice became 
husky, and he began to have spasmodic attacks of laryngeal 
dyspnoea He was under treatment m two hospitals in this city 
with no appreciable relief of symptoms Early m September 
the attacks of dyspnoea became more severe and frequent, and 
were accompanied by expectoration of blood When admitted 
to the hospital, he was on the verge of asphyxiation, suffering 
from marked cyanosis, with intense inspiratory and expiratory 
dyspnoea Laryngoscopic examination showed a great thicken- 
ing of the epiglottis and arytenoids, with but a small chink for 
the entrance of air A high tracheotomy was performed at once, 
tuth immediate relief When the tube was removed, on the 
sixth day, the breathing and voice had improved, and the tracheal 
wound was allowed to close He had been given heavy doses 
of mixed treatment from the time of his admission 
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with a rush to a little below the level of the band, and then 
advanced more slowly it reached the tubercle of the tibia in 
one minute and twenty seconds, the middle of the calf in two 
minutes, and the malleoli in about four minutes, but it was 
clev cii minutes before the toes were pink, the great toe being 
still quite blanched when the operation was proceeded with 
Ihe tourniquet was reapplied, and with the patient in the 
pi one position the aneurismal sac was laid freely open and the 
clot evacuated The aneurism was fusiform in shape, with no 
vestige of nonual arterial wall connecting the openings of en- 
trance and exit of the main v cssel A deep sacculation extended 
forward above the head of the tibia Both openings were 
sutmed with two tiers of No o chromic gut, and the deeper 
portion of the sac, with the openings of small collaterals, was 
obliterated by supei imposed continuous sutures of the same 
material The icduiidant walls of the superficial portion were 
then brought in contact with mattress sutures of heavier chromic 
gut, and the wound was closed without drainage 

On removal of the tourniquet before suture of the soft 
parts, hremostasis was found to be perfect The wound over 
the artery, which had been closed by temporary sutures, was 
then icopcned, the metal band was removed, and the wound 
closed by suture Inspection of the popliteal wound after this 
procedure showed no fresh bleeding The mam wound healed 
primarily, but there was a superficial infection m the wound over 
Hunter’s canal The collateral cn dilation was perfect, and the 
foot, though somewhat pale, was warm from the first Con- 
valescence was uneventful, and the patient was allowed out of 
bed 21 days after the operation 

Dr Peck said that the preliminary testing of the collateral 
circulation, so strongly urged by Mata s before proceeding with 
an operation which was likely to result m obliteration of a vessel, 
seemed most important The method employed in this case might 
be unnecessary if proper apparatus was available to effectua y 
compress the main vessel just above the aneurism Nevertheless, 
this was perhaps a more perfect test Abundant experiment^ 
work by Halsted, Matas, and others had shown that if proper y 
applied, the bands could be put on tightly enough to complete y 
occlude the artery , and could be remove d at any time within 7 2 
hours without damage to the mtima or the integrity of the vesse 
wall 
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tube until the full dilatation was obtained Dr Rogeis had 
told him that the cure of such a stricture usually took from two 
to three years, but that a permanent cure might be confidently 
expected 

POPLITEAL ANEURISM ENDO-ANEURISMORRHAPHY 

(OBLITERATIVE) 

Dr Peck presented a married man, 33 years old, a painter 
by occupation, who was admitted to the Roosevelt Hospital on 
February 2, 1911, complaining of a tumor in the right popliteal 
region Six weeks before admission the right foot and leg became 
swollen, and he had noticed for the first time a swelling in 
the popliteal space This had not been painful excepting foi 
slight pain back of the knee when the leg was fully extended, 
it was slightly tender He denied a specific history, but the 
Wassermann reaction was positive There was no histoiy of 
trauma 

Upon examination the right leg was found to be swollen, the 
circumference of the right calf being 40 cm and that of the 
left 35 cm In the right popliteal space there was a rounded 
swelling, about two and a half by three inches m diameter, with 
expansile pulsation, systolic thrill, and a loud bruit 

A Matas-Moskovitz test of the collateral circulation, com- 
pressing the femoral over the pubic arch while the Esmarch 
bandage was applied from the tips of the toes to the upper 
border of the aneurism and then released, showed a return 
hyperaemic wave to the toes m three and a half minutes As no 
suitable arterial compressor was available at this time to occlude 
the artery just above the aneurism for this test, a further test 
by the use of the Halsted metal band, placed on the femoral 
low m Hunter’s canal, was made as the first step of the operative 
procedure 

Operation, February 4, 1911 The right leg and thigh were 
tightly bandaged with an Esmarch rubber roll from the toes to 
Scarpa’s triangle, and a tourniquet applied as high on the thigh 
as possible The Esmarch was then remoi ed leaving the thigh 
and leg blanched and the aneurism stilled The femoral artery 
was then exposed low m Hunter’s canal, and a Halsted metal 
band was applied and tightened to obliterate the lumen The 
tourniquet was then remo\ed The Inperaemic blush came 
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Dr Lambcit said that this series of cases was treated at 
the Roosevelt Hospital, m the service of Dr Charles H Peck 

Casl I I’ractuie of the shaft of 1 lie femur, upper third 
Fracture of the shaft of the tibia and fibula, middle third Open 
reduction. 1 his patient was admitted to the hospital on Sep- 
tember 14, 1909, with the following - history On June 29, 1909, 
ten weeks before admission, he was in an automobile accident 
and fiacttncd both bones of the leg and also his femur He ivas 
treated by splints, traction motion, and other means, but at the 
end of treatment lie had no union in any of the fractures, and 
there was four inches shortening 

On September 15, 1909, he was operated on by Dr Lambert, 
and the tibia and femur were placed by means of aluminum 
plates and machine screw's It required considerable traction 
and manipulation to overcome the four inches of shortening 
The wound was closed without drainage and healed by primary 
union The splints w'ere removed at the end of twelve weeks, 
when union was firm and the position of the fragments was 
perfect 

Cvsc II — Fracture of the shaft of the femur, middle third 
This w r as a girl, seven years old, who w r as admitted to the 
hospital on May 4, 1910, with the following history On the 
day of admission she w r as knocked down by an automobile and 
sustained a fracture of the left femur After traction for two 
weeks there was still two inches of shortening, and the X-ray 
showed pronounced displacement 

Operation, May 18, 1910 An aluminum plate was fastened 
to the bone by machine screw's During the manipulation, a 
small fragment of hone was broken off from the upper end of 
the low'er fragment The wound w f as closed without drainage, 
and healed by primary union The cast was removed at the end 
of the sixth week, when union wms complete and the fragments 
m perfect position 

Case III — Fracture of shaft of the femur, middle thir 
The patient was a girl, ten years old, who was knocked down 
by an automobile on the day of admission, sustaining a fracture 
of the femur After two attempts at reduction, the X-ray showe 
an oblique fracture, with small fragments and comminution , 
and one inch overriding 

Operation, December 3, 1910 The fragments had an oblique 
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Dr Peck said he thought the employment of the band for 
temporary or partial occlusion of unpoi tant vessels had a field of 
usefulness which was not yet thoroughly appreciated 

RADIOGRAPHS AFTER GASTRO-ENTEROSTOMY 

Dr Peck showed a number of radiographs taken by Dr 
Edward Learning, Attending Radiologist to the Roosevelt Hos- 
pital, illustrating the present gastric condition in patients who 
had been operated on by gastro-enterostomy after the lapse of 
various intervals These pictures were taken after the patients 
had swallowed an emulsion of bismuth, so that the outlines of 
the stomach were clearly defined Three radiographs were taken 
of each patient at intervals of 2, 15, and 30 minutes after taking 
the bismuth gruel In all of the six cases presented, prompt 
emptying of the stomach through the gastro-enterostomy opening 
was shown Bismuth showed plainly m the upper jejunum 111 the 
plates taken within two minutes, and after 30 minutes the 
stomach was nearly emptied 

FRACTURES AND DISLOCATIONS TREATED BY THE OPEN 

METHOD 

Dr A V S Lambert showed a series of these cases, in 
which the technic employed by him differed somewhat from any 
he had seen described The holes in the bones were made by 
means of a twist drill, such as is used by metal workers This 
cut a clean hole m the bone, and did not cause a crushing of the 
trabeculae alongside of the hole, as did the ordinary bone drill 
This twist drill was accurately graded for the proper sized screw, 
and made a hole the exact size of the shank of the screw He 
then used a tap, which, being made of very highly tempered steel 
and provided with a sharp cutting edge for the thread, cut a 
groove or thread m the bone at the sides of the drill hole, and 
here again all crushing of the trabeculae was avoided The 
machine screws that were used had the same thread as that of the 
tap, and were very easily inserted with scarcely any friction or 
resistance until the final twist was given to them m screwing 
them tight to hold the plate These screws, when applied m the 
above manner, had a greater holding power than did the wooden 
screws so universally used The speaker said he used a No 6 
machine screw with a 30 thread, in the smaller bones, and a 
No 8 machine screw with a 24 thread, for the larger bones 
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external aspect The impaction was broken up with difficulty, 
and reduction was accomplished only after prolonged traction, 
manipulation, and division of the periosteum and callus on the 
posterior surface The two fragments were in contact only 
along their anterior borders, as there was a loss of substance on 
the posterior portion of the lower fragment, due to crushing 
following the impaction 

A plate of aluminum having a curve corresponding to that 
of the normal anterior surface of the radius was firmly screwed 
to the two fragments by means of four machine screws (Figs 
4, 5 and 6 ) The w ound was closed without drainage and healed 
by primary union Function now is only slightly restricted in 
supination, otherwise normal 

Case VI. — Forward dislocation of both bones of the elbow 
open reduction The patient was a boy who was admitted to 
the hospital on December 17, 1910, with the following history 
Fifteen weeks previous to admission he fell during an epileptic 
seizure, striking his right side and dislocating his left elbow, 
both bones being displaced backwards The dislocation was re- 
duced in the accident room A month later he had a similar 
injury, which was reduced by a private physician Five weeks 
ago he again fell, striking on his left elbow and injuring it for 
the third time This was treated by a private physician, who 
said he reduced it and then placed the arm in a plaster sphnt 

Upon his admission to the hospital, it was found that the 
patient was unable to flex or extend the forearm Pronation 
was possible to a limited degree, and supination was very limited 
There was also ulnar nerve paralysis The lower end of the 
humerus was readily palpable beneath the skin on the posterior 
aspect of the arm The bones of the forearm could be made out 
anteriorly (Fig 7), but their anatomical landmarks could not 
be identified distinctly on account of the overlying soft parts 

Operation The orbicular ligament was found unruptured, 
the triceps was only partially detached from the olecranon, an 
was stretched very tensely over the inner border of the humerus 
The ulnar nerve was not seen during the operation The interna 
epicondyle, which was detached from the humerus and attacie 
to the coronoid of the ulna, was removed The hones were 
then replaced, and the wound closed without drainage It ea ® 
by primary union, and passive motion was commence on e 
ninth day 
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line of fracture, and a small fragment from the posterior surface 
of the upper fragment made it possible to approximate the 
anterior edges only, leaving a gap on the posterior surface 
With the aluminum plate and machine screws, the fragments 
were held m good position The wound was closed without 
drainage, and healed by primary union The cast was removed 
on January 3, 1911, when union was found to be complete 
Case IV — Fracture of the shaft of the femur, lower third, 
ankylosis of the knee-joint open reduction 

The patient was a woman, 41 years old, who was admitted 
on January 7, 1910, with the following history Three days 
previous to admission she slipped on the icy pavement and fell , 
her right leg, which had been ankylosed for 33 years, bent under 
her, and she felt the bone break above the knee Examination 
showed a fracture of the lower third of the left femur, with 
crepitus and false point of motion The lower fragment was 
found posterior to the upper The knee was ankylosed to an 
angle of 150°, and showed a slight posterior subluxation of 
the tibia 

The patient was anaesthetized on January 8, 1910, and again 
six days later, and on both occasions an ineffectual attempt was 
made to bring the fragments into position and to maintain re- 
duction with a plaster cast and spica The great difficulty en- 
countered m maintaining reduction was the ankylosed knee 
Operation, January 19, 1910 The parts were exposed, and 
an aluminum plate was fastened to the bone with machine screws 
The wound was closed without drainage and healed by primary 
union The cast was removed after eight weeks, when perfect 
union was found to exist 

Case V — Old fracture of the lower extremity of the radius 
Colies The patient was a man who was admitted to the hospital 
on February 13, 1911, with the following history Six months 
pi ior to admission he fell, fracturing his forearm just above the 
wnst It was immobilized for two weeks, and since then he had 
limited motion and a painful wrist There was a marked “ silver 
fork” deformity of the left wrist (Figs r, 2, and 3), with a 
point of tenderness over the outer side of the radius, one inch 
above the wnst-joint No crepitus , no false point of motion 
Operation, February 17, 1911 Two incisions were made, one 
over the postero-external aspect, and a second over the antero- 
30 
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Under these conditions, Dr Dowd said, some surgeons would 
have advised opening the joint very widely, washing it out, and 
establishing thorough diainage, others would make a very small 
incision for diainage, and carefully avoid doing other injury or 
nolence to the joint . Again, others w'ould aspirate the pus and 
inject some antiseptic fluid. 

Dr Dowd said lie w-as guided in lus procedure by the general 
condition of the patient Although he had shown three foci of 
infection, the peritonsillar abscess, slight pneumonia, and sup- 
puration of the knee, he did not look very septic His tem- 
perature, winds at first had for several days been about 104°, 
had fallen to 100 8 °, and his pulse was 80 It seemed wiser to be 
guided b) this than by Jus multiple foci of infection, or by the 
fact that streptococci had at first been found in the blood and 
111 the pus from the knee Therefore, under nitrous oxide 
an.esthcsia, a small incision was made in each side of the joint 
CoaguJm, which w'ere seen within the joint, were not even dis- 
turbed, the margins of gauze strips were inserted within the 
synovial incisions, an absorbent dressing was applied, and the 
leg immobilized. 

Drainage was obtained with the minimum of traumatism in 
the belief that the patient could thus fight Ins sepsis better than 
he could if his knee received too much trauma, somewhat as we 
find that appendix cases do better when the general peri- 
toneum is not unnecessarily disturbed 

The patient’s convalescence was slow, but he had far less 
suffering than patients with septic knees usually had He left the 
hospital at the end of two and a half months with his wounds 
healed and his knee stiff, but permitting a few degrees of motion 
(about 15 0 ) During this period, another evidence of his 
septicaemia had appeared m the shape of an abscess in the neck, 
which contained streptococci, and which had been incised and 
had healed 

Since last September the patient had been at work most 0 
the time His knee had been baked a good deal, and he now 
walks very well, holding bis leg fully extended and having 20 
of voluntary flexion in the knee-joint 

Case II — This was a strong negro, 32 years old, who on 
June 30, 1910, was shot diagonally through the leg, the bu et 
grazing the knee-joint and going through the tibia When e 
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The patient now had complete flexion, supination, and prona- 
tion, but extension was limited to 170° The ulnar nerve 
paralysis was still present, and showed no improvement 

PLASTIC OPERATION FOR REPLACING A LOWER LIP WHICH 
HAD BEEN REMOVED FOR CANCER. 

Dr. Charles N Dowd showed a man whose entire lower 
lip had been removed for epithelioma six months previously 
He was shown to illustrate the advantage of replacing the defect 
by flaps drawn forward from the lower part of the face on each 
side The method was described several years ago ( The Medical 
Record , Feb 20, 1897), and the results obtained by it had been 
excellent, several of the patients having gone a number of years 
without recurrence Good access was obtained to the submaxil- 
lary regions, from which the lymphatics were carefully removed 
Sufficient skin to cover the defect was slid forward from the 
sides of the face, and the mucous membrane for forming the 
vermilion border of the lip came from the inner side of the 
cheeks Redundant tissue was removed by taking a wedge- 
shaped piece at the nasolabial fold 

The patient’s appearance before and after operation was 
shown in the accompanying photographs (Figs 8 and 9 ) 

SEPTIC KNEES (THREE CASES) 

Dr Charles N Dowd showed three cases to illustrate the 
two following points in the treatment of suppurating knee-joints 
(1) that in certain instances, drainage through small incisions 
was more desirable than an extensive operation, (2) that if 
the cutting of the patellar ligament and a wide exposure of the 
joint were deemed wise, ankylosis did not necessarily follow 
in children 

Case I — The patient was a fairly robust man, v ho 
was subject to pharyngeal inflammations and had a peritonsillar 
abscess, which was incised May 16, 1910 He was admitted to 
the Roosevelt Hospital on May 22, and remained on the surgical 
division for four days, running a high temperature He was 
then transferred to the medical division and treated for a pneu- 
monia which had developed. On June 3 he vas sent back to 
the surgical division for the treatment of a suppurating knee- 
j’oint 
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who had, under ceitain conditions, advocated the division of 
the patellar ligament in order to secure abundant drainage Dr 
I cck particularly drew attention to Flint’s studies, with Ins re- 
port of 62 cases of suppuration of the knee, with 89 per cent 
of recovery after various procedures, and he reserved the trans- 
verse operation for those cases that had been suffering for a 
long time, and whose infection had been severe from the onset 
and in whom the joint was disorganized The transverse drain- 
age, however, was so attractive a procedure that there might 
possibly be a tendency to use it in patients who would do better 
by the simple drainage. 

Case III, — Dr. Dowd said this case illustrated the possibility 
of obtaining good motion after severe suppuration and extensive 
surgical procedure in the joints of children This patient had 
already been shown at a meeting of the Society on March 24, 
1909, when he had partially regained his power of motion, and 
he was now showm with a degree of motion which was remark- 
able In November, 1908, when he was six years old, a trans- 
verse incision u'as made into the knee-joint for a very virulent 
infection (Annals of Surgery, vol 1 , p 482) The leg was 
immobilized m flexion, with wide drainage of the joint, and 
was straightened without bone resection three weeks later Four 
months afterwards, wdien the patient was presented before the 
Society, he walked fairly well, having about 30° of motion In 
the intervening two years he had played about, as boys generally 
did, and had had no definite treatment He was now able to walk 
and run so well that one could not distinguish that he had 
ever had a knee-joint operation He was able to extend the 
leg almost to the normal position, and had at least 50° of volun- 
tary motion (see Figs 10 and n) He walked and ran without 
limping, and stated that he did not become unduly tired The 
patella was situated one inch higher than that in the opposite 
knee, but this did not seem to occasion him any inconvenience 

CHOLELITHIASIS, LIVING TYPHOID BACILLI POUND IN 

GALL-STONES THIRTY-TWO YEARS AFTER THE FEVER 

Dr Charles N Dowd presented a man who was admitted 
to the Roosevelt Hospital in August, 1910, having had attac s 
of biliary colic for 20 years He gave a history of having a 
typhoid fever 32 years ago 
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came to the hospital, ten days latex, he had a suppurating 
bullet wound, and the knee was distended with streptococcic 
pus His temperature was 103 8°, pulse 90 

On exploring the bullet wound, it was found that this was 
the cause of at least a large part of his symptoms, and silkworm 
gut strands were accordingly passed through the bullet track m 
the bone to secure suitable diainage The problem which he 
presented was similar to that of the preceding case, as he had 
a suppurating knee-joint and symptoms due m part to that and 
in part to other lesions The joint was therefore drained with 
the minimum of tissue disturbance, and the leg was immobilized 

The subsequent illness in this case was more trying than 
that of the first patient, but his symptoms were due to infection 
about the joint and the bullet wound, not to inflammation within 
the joint. At the end of four weeks, m spite of most careful 
dressing and efforts at drainage, there was so much bogginess 
of the leg and the constitutional evidences of sepsis were so 
pronounced that a second operation was done Much periarticu- 
lar inflammation was present, and there was a posterior abscess 
which burrowed above the popliteal space In order to avoid 
possible error concerning the knee itself , a cut was made across 
the patellar ligament and the joint was inspected and found to 
be in excellent condition Its upper part was filled in with 
granulation tissue and almost obliterated , there was no pus be- 
tween the bones or m the posterior part of the joint, and the 
bones were in good condition 

The leg was immobilized in flexion, with the patella laid 
upward, but after six days it was straightened without resection 
of the bone, and healing slowly followed The wide exposure 
of the joint was made as a diagnostic safe-guard, but the absence 
of intra-articular inflammation and the prompt relief which fol- 
lowed drainage of the periarticular abscesses indicated that this 
exposure served no other good purpose The patient's con- 
valescence was slow but uninterrupted, and he left the hospital 
two and a half months after his admission He had received 
massage and baking since, and now had a straight leg with 
ankylosis of the joint 

Dr Dowd said the treatment of these cases by simple incision 
was entirely in accord with the teachings of Peck (Annals of 
Surgery, vol xlv, p 409) and Mayo (Loc cit , vol xxi, p 37), 



# 


/ 




rib io 


872 NEW YORK SURGICAL SOCIETY 

and a half after Ins operation developed caries of a tooth, and 
later, inflammation in the surrounding tissues Last November, 
he came to the hospital with a bean-sized node directly m the 
locality from which the lymphatics had been removed m the 
previous operation Fearing that it might indicate a recurrence 
of tuberculosis, it was removed Both macroscopic and micro- 
scopic examination, however, failed to show any evidence of 
tuberculosis The node had apparently developed in response 
to the tooth infection, forming a lymphatic protection It showed 
the same kind of enlargement which lymph-nodes ordinarily 
showed in the vicinity of simple pyogenic infection. 

The development of these nodes corresponded to what we 
would expect and what had been learned from animal experi- 
mentation, for it w f as be)ond doubt that lymphatics had good 
pow'er of regeneration, and that they thus met the demands 
which w'ere put upon them 

OMENTAL CYST 

Dr Charles N Dow'd read a paper with this title 

SOME OBSERVATIONS UPON THE SURGERY OF 
THE URETER. 

Dr George E Brewer read a paper with this title, for which 
see page 827 In connection with his paper, Dr Brewer showed 
a number of cases illustrating the same 
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At operation, two large gall-stones were removed, one and 
a quarter inches m diameter, together with several small ones 
As living typhoid bacilli had so frequently been found within 
gall-stones, one of the larger stones was sent to the laboratory 
for bacteriological examination From its interior, cultures of 
living typhoid bacilli were obtained, which grew m the char- 
acteristic manner. Of course, no one could tell the exact time 
when they had formed the nidus of the gall-stone, but the period 
must have been a very long one 

This case, the speaker said, offered another example of the 
long persistence of the living typhoid bacilli m the gall-bladder 
The long viability of these bacilli had been so often demon- 
strated that this instance, remarkable as it was, did not occasion 
so much surprise as it otherwise would The prolonged duration 
of typhoid contagion in typhoid carriers was a matter of general 
knowledge The Health Department of this city had recently 
traced a case back 47 years, and Lenz (Clinical Jahrbuch, 1905. 
vol xiv, p 475) had related a case where it persisted 42 years 

POST-OPERATIVE DEVELOPMENT OF HYPERPLASTIC 

LYMPH-NODES 

Dr Charles N Dowd presented a child who was operated 
upon three years ago for tuberculosis of the cervical lymph-nodes 
The subparotid nodes were extensively involved in the tubercu- 
lous inflammation, and they, together with those of the internal 
jugular and posterior cervical chains, were removed in the usual 
way 

The patient was shown to illustrate the development of 
hyperplastic nodes which frequently came after extensive lymph- 
node operations It was not unusual to find a few small nodes, 
the size of peas or small beans, at the margins of the operative 
area Dr Dowd said he had watched such nodes, m many 
instances, for a number of years, and had found that they re- 
mained almost quiescent, sometimes subsiding and very rarely 
increasing m size At times, the physicians and the patient's 
friends were anxious about them, but they were so seldom tuber- 
culous that they had not often been removed, and when such 
nodes had been removed, microscopic examination had usually 
shown them to be non-tuberculous 

The patient shown by Dr. Doud was a child, who a jear 
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fifteenth year, the epiphysis comprises the upper aspect of the 
olecranon with the insertion of the triceps, part of the attachment 
of the posterior ligament of the elbow-joint, and a small portion 
of the upper part of the triangular subcutaneous surface pos- 
teriorly , on the inner side it is above the tubercle for the flexor 
carpi ulnans The epiphyseal line slopes obliquely downward and 
backward from the articular surface in front, viz , the upper part 
of the sigmoid cavity The epiphysis unites with the shaft at 
the seventeenth year 

"In regard to age, separation of the whole cartilaginous 
upper end of the ulna is possible only before the eight year or 
thereabouts, and pure separation of the olecranon epiphysis can 
only occur from about the tenth year to the seventeenth or 
eighteenth, the time of junction with the epiphysis The rarity 
of this injury in children, as compared with fractures of the 
olecranon process in adults, may be accounted for to some extent 
by the small size and less prominent projection of this process m 
the former. The posterior aspect of this epiphysis m children 
before the fourteenth year is on a plane anterior to that of the 
epicondyles and posterior aspect of the diaphysis of the humerus 
when the elbow is at a right angle Consequently, m falls upon 
the elbow and in other injuries, the force of the blow is much 
more likely to be received by the epicondyles than by the ole- 
cranon 

" The injury is commonly caused by a fall upon the back of 
the elbow while the elbow is in a flexed position, or by some other 
direct blow From indirect violence, either extreme flexion or 
hyperextension of the elbow may cause disjunction As for 
muscular action, it is questionable whether in children violent 
contraction of the triceps brachn is sufficiently powerful to detach 
this process, unless it be combined with one or other of t e 
causes mentioned above ” 

The symptoms, prognosis, and treatment of this disjunction 
do not differ essentially from those of fracture of the olecranon 

Even fractures of the olecranon before the fifteenth year a fe 
rare Thus, in the table of 2705 fractures treated at the Micide- 
sex Hospital during sixteen years inserted by Flower and u e 
in Holmes’s “System of Surgery” (1881, vol 1, p 845)? 7 ^ 
the 2705 were fractures of olecranon, and of these 76 , 10 occurr 
before the fifteenth year The diagnosis of disjunction in 1S 
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DISJUNCTION OF UPPER EPIPHYSIS OF ULNA 

Dr Penn G Skillern related the history of a boy aged 9 
years who presented himself at the surgical dispensary of the 
Children’s Hospital September 10, 1909, with the history of a 
fall from a height of 10 feet onto his left elbow. In the absence 
of Dr Ashhurst he was examined by Dr Skillern, who discovered 
moderate pain, moderate swelling about the elbow, and localized 
tenderness at the upper extremity of the ulna At this point a 
small fragment corresponding to the olecranon tip could be 
grasped and moved from side to side Between this fragment and 
the triangular subcutaneous surface of the olecranon was a de- 
pression admitting the tip of the little finger, which was rendered 
more distinct on flexing the forearm and diminished by extending 
it Approximation of the fragments in complete extension elicited 
muffled crepitus The arm was splinted m complete extension 
and the epiphysis held in juxtaposition with the bone by an 
adhesive strip A skiagram revealed disjunction with slight 
mesial displacement of the upper epiphysis (Figs 1 and 2 ) 

Dr Skillern said that this injury is not mentioned in the text- 
books or in the literature of surgery It is, however, referred to 
m Piersol’s “Anatomy” (p 285), and receives full consideration 
in Poland’s work on “ Traumatic Separation of the Epiphyses 
(p 45 7 ), in which it is stated that “the olecranon epiphysis is 
but a small process, occupying little more than a third of the 
whole olecranon at about the tenth } ear In this cartilage ossifica- 
tion appears at the summit of the olecranon as a single nucleus 
usuall}’- at this period — in rare cases a year or h\o sooner and 
rapidly invades the whole In the fully ossified state, at the 
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connection to take the cases of acute appendicitis (all chronic 
cases being excluded) occurring m the Pennsylvania Hospital 
during the past two years, and see what results were obtained 
there As a general rule all cases were operated on within a 
few hours, excepting abscess cases In considering the mortality 
of this class of cases it is necessary to include the mortality 
of cases dying without operation 

These cases had been tabulated by Dr Billings These 
operations have probably been performed bj eight different sur- 
geons, comprising the surgical staff of the hospital 

There were 40 acute cases with acute symptoms, nothing 
outside , no pus All recovered, being operated upon m an 
average time of i }4 hours after admission These all come within 
the 36-hour period. Next, serious acute cases, suppurative, with- 
out definite abscess wall , 33 of these operated on , average time 
after onset 2*4 days, all recovered. Thirty-five cases of 
appendiceal abscess with well-defined w r all and cavity, but no 
diffuse peritonitis, average time after onset 5 da>s, all recov- 
ered Of the acute gangrenous cases, there were 39 of these, 
average time after onset of disease being 2 days All were 
operated on within 2 or 3 hours after admission, and all re- 
covered Of the acute gangrenous cases with perforation of the 
appendix and general peritonitis, the mortality was high There 
w r ere 56 such cases with 43 recoveries and 13 deaths, average 
time after onset of condition was a little over 3 days Only two 
patients died of intestinal obstruction, an important point 

Dr Gibbon hesitated from these figures to take the ground 
that the Ochsner treatment ought not to be emplojed, in fact 
he did employ it, though not so extensively as has Dr Deaver 
TIis feeling was that all acute cases of appendicitis should be 
operated on practically at once Where there is a diffuse peri- 
tonitis, evidenced by clinical symptoms, these cases should be 
operated upon if within 36 to 48 hours of onset Of course, the 
patient's condition must be taken into consideration Murphys 
statistics are striking, he reporting 40 cases of acute perforative 
peritonitis with but one death, but these were all operated upon 
within the first 24 or 36 hours of onset The crux of the matter 
with hospital surgeons is, what should be done with cases two 
or three days old ? Here a selection must be made which must 
be the result of individual surgical experience There is no 
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case was suggested by the fact that the patient was m the 
epiphyseal age,— an important consideration, since, as Poland 
states, the annual surgical reports of several of the London 
hosjMtals mention m their statistics numerous cases of fracture 
of the olecranon before adolescence, many of which were probably 
examples of epiphyseal separation The point may be raised that 
here, m the case of the olecranon, it is rather an affair more of 
academic interest than of practical import whether disjunction 
or fracture has occurred, since in disjunction the growth of the 
ulna is not interfered with Yet the speaker thought that many 
epiphyseal disjunctions m children, especially where no skiagram 
is made, are mistaken for fractures, and that on the whole it is 
far better to recognize disjunctions than to stop short of further 
investigation and diagnose and treat as a fracture. His own 
working rule m this respect is that since all minors are m the 
epiphyseal age, severe injuries about the joints should be con- 
sidered epiphyseal disjunctions until proven otherwise It is well 
known that epiphyseal disjunction is more apt to occur than 
dislocation in childhood, because the epiphyseal unions are weaker 
than the articular He believes that m the future epiphyseal 
disjunctions should be accorded a more prominent place in the 
text-books than at present The accompanying sketch (Fig 3), 
made by Mr Erwin Faber, of an ulna from a child aged fourteen, 
shows just how much of the olecranon is formed by the upper 
e Pff>hysis 

Examination of the patient at the present time, eighteen 

months after the injury, reveals perfect function of the elbow- 
jomt 


LAMINECTOMY 

Dr George P M'uller read a paper with this title, reporting 
six cases, for which see page 754 

THE RATIONAL TREATMENT OF ACUTE APPENDICITIS 

Dr John B Deaver read a paper with this title, for which 
see page 798 

Dr John H Gibbon said that the figures of Dr Deaver 
point to the value of the Ochsner method of treatment after 
peritonitis is established In only a limited number of cases had 
e himself pursued this policy. It may be of interest in this 
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out operation, some patients, indeed, refusing operation and leav- 
ing the hospital apparently well He therefore had been adopting 
this plan of late in cases similar to those mentioned by Dr 
Deavcr, and with most satisfactory results 

Dr George G Ross commented upon Dr. Deaver’s claim 
that peritonitis and appendicitis should be treated as separate 
conditions, no matter whether the peritonitis follows a perforated 
appendix or not Dr Deaver has always, and does to-day 
advocate, the taking out of the appendix He believes that 
every appendix that has once been inflamed should come out, 
but also believes that judgment should be exercised as to the 
proper time at which to remove such an appendix In peri- 
tonitis there is a different problem Some cases never need 
operation, and do not come to it. For instance, consider the 
number of cases of pelvic peritonitis with more or less diffusion 
of fluid above the lleopectmeal line, due to pyosalpinx when both 
the peritonitis and the tubal infection subside He knew of 
one case which had a violent diffuse peritonitis m which the 
tubes discharged themselves through the uterus The woman 
subsequently became pregnant and bore a child at full term 
Perforative peritonitis sooner or later will come to operation 
There are some cases of appendicitis where the perforation 
occurs at the base of the appendix, or where the appendix is 
behind the csecum with the tip in the pre-kidney fossa, when 
the infection is into the retroperitoneal space and directly 
into the lymphatic system, very few if any such cases recover 
This space cannot be drained and the poison is taken up so 
readily and so rapidly that the patient has practically no chance 
of recovery He felt more apprehension with an abscess behind 
the caecum causing pressure necrosis than he did with the 
general pentoneal cases 

Dr John H Gibbon recalled a case seen by him some 
months ago The patient was a girl 14 years of age, who was 
taken sick in Brooklyn and had been ill for three days before she 
was brought to the Jefferson Hospital She had an abdomen 
tender, not distended, but rigid She had been vomiting, had 
a very high leucocyte count, and fever Appendicitis with gen- 
eral peritonitis seemed the more likely diagnosis, and appendicitis 
had been the original diagnosis made in Brooklyn When he 
opened her abdomen he found a lot of bloody exudate and a 
gangrenous ovarian tumor with a twisted pedicle 
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question that the mortality to-day is nothing like it was four 
or five years ago, largely due to the fact that the profession 
is now beginning to learn that purgation is unwarranted, and 
that surgeons are realizing that the less traumatism they make, 
the sooner they get out of the abdominal cavity and establish 
drainage and enteroclysis, the more chance will their patients 
have of recovery 

Dr. Edward Martin said that Dr Deaver implied by his 
remarks that the diagnosis of appendicitis can always be made 
There are exceptions to this which he had seen on the part of 
most careful practitioners and also on the part of careful sur- 
geons 

He had never seen a case of appendicitis so ill that operation 
was postponed or foregone because it was a desperate chance 
That these cases of acute toxaemia occasionally will recover 
without operation, he acknowledged, but his experience had been 
that they recover more speedily after surgical intervention Sur- 
geons learned years ago from Dr. Deaver to operate the first 
minute, or the first hour, or the first day that the diagnosis 
was made, the single therapeutic indication m appendicitis 
always being operation A good many lives have been saved by 
pursuing this policy, and the one which he advocates now con- 
stitutes a complicating and confusing addendum to a teaching 
which admitted of no misunderstanding 

With regard to the use of morphine, he heartily agreed with 
Dr Deaver that it is to be avoided if possible, but he has the 
great bulk of surgeons, especially those who have had their 
abdomens opened, against him All of them, even the most rabid 
antimorphinists, have become converted, when they themselves 
were suffering from post-operative pangs, and because of the 
good results from its use many surgeons have become adherents 
to its routine employment. 

Dr John H Jopson recalled a former pamphlet by r 
Deaver entitled “ Walled Off,” in which he called attention to 
the danger of allowing appendiceal cases to reach the abscess 
stage His early observations of patients treated by this met 10c 
were made m Dr. Deaver’s wards at the German Hospita 

Later m his own service at the Presbyterian Hospita , 
was accustomed to seeing one of his colleagues treating pa ie 
on the Ochsner plan, and he saw many recoveries with an 
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Tilt mol Ulil} at the German Hospital under his present treat- 
ment as compai cd with that under former methods is exceedingly 
gialifying, and he altnbuted the bcttei results to the present 
method of treatment and to the better diagnostic powers gained 
through experience 

lie quite agreed that the decision regarding whether or not 
to wait m cases of acute appendicitis should be made only by 
the surgeon 

With regard to Dr Muller’s remarks, he considered his 
suggestion an important one, for the resistance of the patient 
is the whole secret of this treatment If lie is not in a condition 
to withstand the toxaemia, then waiting will do no good, but 
harm The bulk of patients, on the other hand, who get well 
without operation, assuming that the diagnosis is correct, may 
not have withstood the ordeal had surgical interference been 
instituted 

The question of the time of appearance of the peritonitis 
can only be calculated from the character of the pain His 
rule is not to calculate the peritonitis from the onset of the 
disease, but from the onset of the most severe pain In the 
majority of cases of acute appendicitis during the first hours 
the pain is general, then there is a history of sharp pain imme- 
diately followed by diffuse soreness of abdomen, etc, although 
this is not absolute 

Dr Gibbon referred to the question of intestinal obstruction 
Formerly the average number of cases of this condition at the 
German Hospital was about one in 50 or 60, one year they had 13 
obstructions Now in 1910 there were only two cases of in- 
testinal obstruction, so that would refute the belief that the 
line of treatment recommended predisposes to obstruction 
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If he were to see another such case now, he did not believe 
he could differentiate it from one of acute appendicitis Now 
had he pursued the plan of waiting for a few days m this case, 
he felt confident the patient would have died After the opera- 
tion she made a good recovery 

Dr Gwilym G. Davis remarked, with regard to the difficulty 
in diagnosis, that attention should be called to those cases m 
which the appendix lies in the pelvis, and as it becomes inflamed 
the pus passes up underneath the small intestines, works over 
the bladder, and up the left side; there is then an inflamed 
mass covered with small intestine, such a condition obscures 
the diagnosis and renders the treatment very difficult. 

Dr George P Muller thought that in the consideration of 
the indications for this method of treatment too much attention 
is paid to the pathology of the disease Some who had spoken 
had referred to the dangers of the posterior position, to the fact 
that perforations near the base are more dangerous than those 
near the tip, etc It is impossible to diagnose the pathoogy 
of appendicitis with any degree of certainty until the ab omen 
has been opened, nor did he think that surgeons shou accep 
a certain number of hours as the time limit indicating post- 
ponement of operation What is needed is to find some me 10 
by which the resistance of the particular patient can be estima e , 
so as to determine whether his abdomen should be opene a 
once or whether delay would enable him to recover 
infection. Mikulicz was engaged upon this subject at ie 
of his death, and some effort has been made by tie use o 
so-called " vaccines " to increase resistance, but nothing pron 


ing has as yet been brought forward ^ 

Dr John B, Deaver, m closing, said that the es w 

rule is that which gives the best results m the majority 0 
He did not wish for one instant for any one to e 1 j 

every case of appendicitis operated upon by him was 
as such before operation He had committed r 1 
m children as well as m adults, and there are otier c ^ 
to which he could also call attention, but his paper w 
the diagnosis but on the treatment of acute appeu IC1 j . 

In the first edmon of h.s book on appends* he , urged that 

every case of appendicitis, whether or not comp ica jitter 
tomtis, should be operated upon. He had nov 
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PHILADELPHIA ACADEMY OF SURGERY 


The mentality at the German Hospital under his present treat- 
ment as compared with that under former methods is exceedingly 
gratifying, and he attnbuted the better results to the present 
method of treatment and to the better diagnostic powers gained 
through experience 

He quite agreed that the decision regarding whether or not 
to wait in cases of acute appendicitis should be made only by 
the surgeon 

With regard to Dr Muller’s remarks, he considered his 
suggestion an important one, for the resistance of the patient 
is the whole secret of this treatment If he is not m a condition 
to withstand the toxaemia, then waiting will do no good, but 
harm The bulk of patients, on the other hand, who get well 
without operation, assuming that the diagnosis is correct, may 
not have withstood the ordeal had surgical interfeience been 
instituted 

The question of the time of appearance of the peritonitis 
can only be calculated from the character of the pain His 
rule is not to calculate the peritonitis from the onset of the 
disease, but from the onset of the most severe pain In the 
majority of cases of acute appendicitis during the first hours 
the pain is general, then there is a history of sharp pain imme- 
diately followed by diffuse soreness of abdomen, etc, although 
this is not absolute 

Dr Gibbon referred to the question of intestinal obstruction 
Formerly the average number of cases of this condition at the 
German Hospital was about one in 50 or 60, one year they had 13 
obstructions Now m 1910 there were only two cases of in- 
testinal obstruction, so that would refute the belief that the 
line of treatment recommended predisposes to obstruction 
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